










Reliable, ICOMs extensive line of reliable, 
field-proven handhelds and interchangeable 
accessories give you the most options for handheld 
communications. 2-meter, 220MHz, 440MHz or 
l.2GHz..JCOM has your frequency covered. 

2-Meters, For 2-meter coverage, !C0M offers 
the IC-02AT and 1C-2AT handhelds The versatile 
IC-02AT covers 140.000-131,995MHz, the 1C-2AT 
141300“ 14 9,99 3MHz,..both include frequencies for 
MARS and CAP operation. The IC-02AT features an 
LCD readout. 32 PL tones standard, DTMF. direct 
keyboard entry, three watts output, (optional 5 
watts output with 1C-BP7 battery pack), 10 memo¬ 
ries and three scanning functions. The 1C-2AT, the 
most rugged handheld on the market, has a DTMF 
pad, 13 watts output and thumbwheel frequency 
selection. The IC-2A is also available and has the 
same features as the IG2AT except DTMF, 

220MHz, To get away from the crowd, ICOM 
has the 1C-3AT 220.0Q0~224.99QMHz handheld with 
13 watts output, thumbwheel selection and a 
DTMF pad. 

440MHz. For 440MHz operation, ICOM has 
two handhelds available, the versatile 1C-04AT and 
the IC-4AT. The IC-04AT andlC-4AT offer full cover¬ 
age from 440.000-449,99 E >MHz. The 1O04AT in¬ 
cludes an LCD readout* 32 PL tones standard, 
DTMF direct keyboard entry, three watts output, 
(optional 5 watts output with IC-BP7 battery pack), 
IQ memories and three scanning systems. The 
IC-4AT has a DTMF pad, thumbwheel selection and 
13 watts output, 

1.2GHz, ICOM announces the 1C-12AT 
1260.000-1299990MHz handheld, the first ].2GHz 
handheld available. The IC-I2AT features 10 
memories, an LCD readout, DTMF direct keyboard 
entry, two scanning systems and one watt output. 

Accessories. A variety of interchangeable 
accessories are available* including the IC-BP8 
800mAH long-life battery pack, HS-10 boom head¬ 
set. CP) cigarette lighter plug and cord* HM9 speak¬ 
er mic I for IC-02AT, IC-04AT and IC-12AT), leather 
cases, and an assortment of battery pack chargers. 
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NOW — ALL KANTRONICS KPCs and KAM 


ARE TCP/IP NETWORKING COMPATIBLE 
INCLUDE THE PACKET MAILBOX 
AND COME WITH 32K RAM 


EXTRA FEATURES - 
NO EXTRA CHARGE 

That's right! Now all Kantronics packet units' include the 
Personal Packet Mailbox™, come with 32K RAM, and are TCP/IP 
Networking compatible — ALL AT NO EXTRA CHARGE And 
there's more .. T 

KAM and KPC owners" — you can add the Packet Mailbox 
and TCP/IP compatibility for the special low price of just $15 00. 

At Kantronics we're committed to keeping you current 
Check below and see - we offer more features and the best 
customer support around. 

KPC-2™ This low cost/high performance Kantronics 
TNC features a built-in HF/VHF modem, the Personal Packet 
Mailbox, full duplex operation, and multiple connect capa¬ 
bility The serial RS-232/TTL port allows easy interfacing with all 
computers, even Commodores KPC-2 is TCP/IP Networking 
compatible. includes 32K RAM. and uses only five front panel 
indicators for easy operation Like all Kantronics units. KPC 21s 
fully compatible with existing TNCs. 

KAM™ KAM is the fully programmable All Mode unit 
that lets you operate VHF Packet. HF Packet, CW/RTTY/ASCII/ 
and AMTOR. But that's not all, *, 

Only KAM's dual VHF/HF radio ports work together for 
simultaneous Connects, Digipeating, and VHF/HF GATEWAY 
operations And now KAM is TCP/IP Networking compatible, 
comes with 32K RAM, and has the Personal Packet Mailbox 
ALL STANDARD. 

KAM includes watchdog timers on each port, an 
RS-232/TTL serial port, and a bargraph tuning indicator for 
HF operation. KAM even comes with an external modem 
connection point for optional 2400 b/s packet operation. 

For the greatest degree of sensitivity and flexibility, turn to 
KAM, Kantronics All Mode. 

KPC-4™ Only KPC-4 features simultaneous 
Connects, Digipeating, and Gateway functions on two 
fully functional VHF radio ports - each of which includes 
□ watchdog timer. What's more — you can add 2400 b/s 
operation to porl 2 with Kantronics optional 2400 
Modern™. 

KPC-4 includes the Personal Packet Mailbox and 32K 
RAM (expandable to 64K), and is TCP/IP Networking 
Compatible, The RS-232/TTL serial part assures easy 
interfacing with any computer. Make KPC-4 your 
GATEWAY into packet flexibility. 

* «AW. KPC'2 KPC A and KPC -2400umls shipped 1 31 £7 ot lots* 

" KPC t (Packet Commurthcaloc), KPC 2 KPC A KPC240Q 






Kantronics 

RF Data Communications Specialists 

1202 E. 23 St Lawrence. Kansas 66046 (913) 842-7745 



“DX-cellence!” 


TS-940S 

The new TS-940S is a serious radio 
for the serious operator. Superb 
interference reduction circuits and 
high dynamic range receiver com¬ 
bine with superior transmitter 
design to give you no-nonsense* no 
compromise performance that gets 
your signals through! The exclusive 
multi-function LCD sub display 
graphically illustrates VBT SSB 
slope, and other features. 

100% duty cycle transmitter. 

Super efficient cooling system using 
spci iuf air ducting works with the inter 
nal heavy-duly power supply to allow 
continuous transmission at full power 
output for periods exceeding one hour 
High stability, dual digital VFOs 
An optical encoder and the flywheel 
VFO knot) give the TS 94GS a positive 
tuning "feel* 

Graphic display of operating 
features. 

Exclusive multi-function LCD sub 


display panel .hows CW VR1. SSB 
slope tuning, as well as frequency, 
time, and AT *40 antenna tuner status 

• I ow distortion transmitter, 
Kenwood's unique transmitter design 
delivers too "duality Kenwood” sound 

• Keyboard entry frequency selection. 
Operating frequencies may tie directly 
entered into the TS 940S without using 
the VFO knob 

• GRMi*frghtrng features. 

Remove "rotten OHM with Ihe SSB 
slope tuning, CW VBT, notch filter, AF 
tune, and CW pitch controls* 

• Built-in FM. plus SSB T CW, AM. FSK 

• Semi or full break-in (OSK) CW. 

• 40 memory cnannels. 

Mode and frequency may be stored in 
4 groups t f 10 channels each 

• Programmable scanning 

• General coverage receiver 
Tunes from 150 kHz to 30 MHz 

• 1 yr. limited warranty. 

Another Kenwood First! 

Optional accessories; 

AT 940 full range (160 10m) aulo 
malic antenna tuner SP-940 external 



speaker with audio filtering « YG-455C-1 
(500 Hz). YG-455CN-1 (250 Hz), 

YK 88C 1 (500 Hz) CW litters; YK-88A-I 
kHz) AM filler VS 1 voice synthesizer 
SO i temperature compensated 
crystal oscillator MC-43S UP/DOWN 
hand mic. MC-60A, MC 80, MC-85 
deluxe base stalion mics. PC HA phone 
patch ♦ TL- 922A linear amplifier 
SM-220 station monitor BS 8 pan 
display SW-20QA and SW 2000 SWR 
and power meters. 
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MoreTS-940S information is available 
from authorized Kenwood dealers. 

KENWOOD 


KENWOOD U S A CORPORATION 

2201E. Dominguez SI, Long Brn< ft CA 90810 
PO. Box 22 AtS L'J'UJ bt.-.ii CA 90801 5745 
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REFLECTIONS 


specs in secs: an idea whose time has come 

What's smaller than a bread box, lighter than a Bic pen, faster than a speeding bullet, and of interest 
to thousands of Radio Amateurs (or least it will be)? 

You guessed it. It's Motorola's solution to our transistor specification problem, all on a single floppy 
disk. Appropriately labeled Specs in Secs , that's exactly what you get when you load it into your IBM 
PC-compatible computer. 

In the program, Motorola has provided device information for over 1600 bipolar power transistors and 
TMOS™ Power MOSFETs, and included a user-friendly method of retrieving the data as well. It's not only 
extremely useful, but also fun to use. And because of its flexibility, you feel like you're making real design 
decisions — and you are! 

Did I just hear someone say ''Now just hold on one dang minute! We're Radio Amateurs, not engineers. 
Why do we need this information, anyway?" 

I'm really glad you asked. First of all, some of us are engineers or technicians, in addition to being licensed 
Radio Amateurs. And even if you're not an engineer or a technician, I'm willing to bet that sometime in 
your Ham career you've designed some circuit, or at least wished that you could have. Specs in Secs won't 
do the circuit design for you (although there are software programs out there that will). What it will do 
is, through a few keystrokes, provide parts choices in seconds . 

"Great!" you say, with a little bit of sarcasm. Now you have 1600 or so power device specifications. 
But like most other Radio Amateurs, you're interested in rf circuits — oscillators, preamplifiers, etc. Well, 
don't sell a power device short before you look at its specifications — fj, for example, which is related 
to maximum frequency of operation. Some of these power devices provide real gain at frequencies that 
are of interest to us. 

Without dwelling on this point, let me mention that Motorola indicated in the brochure that accompa¬ 
nied this diskette that they're working on entering their entire semiconductor product line on a single 360K 
floppy disk, and that takes time. I should know; I've done something similar with my compendium of Amateur 
Radio article references, From Beverages Thru OSCAR — A Bibliography (November 1980), and that only 
took me six years and eight diskettes, and I'm almost finished! 

"But is Specs in Secs easy to use?" you ask. 

It couldn't be simpler. You place the disk in any drive, type the letter M (Enter), and away you go. A 
menu provides a number of choices, including, in essence, an on-screen manual. Actually, the first thing 
you see is a "Start-up Screen" with a carefully chosen set of choices (defaults) that you'll probably want 
anyway. 

Here's where it really becomes useful. Selection "D" is called "Parametric Search," With this choice, 
you're given the opportunity not only to choose the important parameters, but their order and value as 
well. The more specific you are, the more quickly you'll arrive at the appropriate component. Motorola 
does, however, recommend that you also have the hard copy (selection guide) available for the final decision¬ 
making process. 

If you're reasonably sure of the component you want to use, just enter its part number after pressing 
Selection "C," appropriately labeled "Part Number Search." If it can't be found, you won't be hit over 
the head or knocked out of your chair by a loud noise. The program will just quietly tell you that it can't 
find that particular part number. Believe me, you still have many other choices. 

1 could easily go on about its other features, but for $2 you can get your own copy and see for yourself. 
By the way, Parlez-vous Francais? Or German, Spanish, or Italian? The on-screen manual is written in these 
other languages as well, and you can print all of them out and have a copy at your side. 

For your copy of Specs in Secs (DK101 /D), send a check or money order for $2 to Motorola Semicon¬ 
ductor Products , Literature Distribution Center, P.O. Box 20924, Phoenix, Arizona 85063. 

Rich Rosen, K2RR 
Editor-in-Chief 
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pacesetter in Amateur Radio 


The TM-321A is the 25 W, 220 MHz, 

14-channel version of the super popular, 
super compact TM-221A The 25-watt 
TM-3530A has 23 channels, a 15 tele¬ 
phone number memory and auto dialer 
Direct keyboard frequency entry and 
front panel DTMF pad enhances oper¬ 
ating convenience Novice to Amateur 
Extra, these transceivers will put 
everyone on the air Kenwood Style”! 


Kenwood brings you a wide range 
of 220 MHz gear designed for every 
need Choose from two types of mobile 
and two types of HI The TH-315A is a 


full-featured HT covering 220-225 
MHz Ten memory channels and 2 5 
watts of power {5 W with PB-1 or 
12 V DC ) Uses the same accessories as 
the TH-215A for 2 meters or TH-415A 
440 MHz, For truly ’pocket portability,'' 
choose theTH~31BIa thumb-wheel 
programmable*, 1 watt unit. For mobile 
use, select the TM-321Aor TM-3530A 


TH-315A 
Full leatured 
HT 


KENWOOD 


TM-321A 

Compact mobile 
transceiver 


TH 31BT/31A 

Pocket-held HT 


SKS9S9, 
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KENWOOD 


T r-t imilA 


TM-3530A 

Full-featured mobile transceiver 


KENWOOD U.S.A. CORPORATION 

2201F Dominguez SI.. Long Beach CA 9081Q 
PO Box 22745. Long Bear h. CA 90801-5745 


A complete fine ot accessories is available for ati modefs* 

Coft' Qlet? mant/flfs arc a variable tor all rtentvaad rmnsenrvcrs ancj most e$scn f?3 

Specifications anti prices are sutyeci (o change without notice at obligation 

























Are you 
radioACTIVE? 



Dean LeMon, KROV vuie is! Dean 
got active in Amateur Radio when 
he was 16 years old and earned his 
Extra Class license in levs than four 
years! “Its a facinating hobby and a 
great way to meet all kinds of new 
people from all over the world." 

Dean has cerebral palsy and got 
started in Amateur Radio with help 
from the Courage HANDl-HAM 
System. The HANDl-HAM System 
is an international organization of 
able-bodied and disabled hams who 
help people with physical disabili¬ 
ties expand their world through 
Amateur Radio. The System 
matches students with one to one 
helpers, provides instruction mate¬ 
rial and support, and loans radio 
equipment^ 

Isn't it lime you got radioACTIVE 
with the Courage HANDl-HAM 
System? 

Call or write the Courage 
HANDl-HAM System 
WGZSW at Courage Cen¬ 
ter, 3915 Golden Valley 
Road, Golden Valley, Min¬ 
nesota 55422, phone (612) 
588-0811. 


Are you 
radioACTIVE? 



Dick Smith kits 

Dear HR: 

Perhaps you've heard this, but in 
case not: l just found out that Dick 
Smith Electronics is no longer doing 
business in the United States, The 
Dick Smith kits are now being sold by 
American Electronics, P.0, Box 301, 
Greenwood, Indiana 46142. 

Joe Moell, KOOV 
Fullerton, California 92633 

say what you think 

Dear HR: 

What a delightful guest editorial by 
Robert Zavrel, Jr., W7SX (September, 
1987M Nearly everything listed was 
something I could identify with. How¬ 
ever, I had to move some of the don't 
likes" into the "do likes" column, and 
vice versa. Not many, but some. 

That started me thinking. Wouldn't 
it be interesting to see how other read 
ers felt? As Bob said in the article, 
"there comes a time when a guy s got 
to say what he really thinks!" My mind 
started wandering. It would be really 
fun to see what men and women hams 
think about things! What about a 
checklist with an item per line, and a 
box for "Y" or "1ST after each one? 

Bob listed 28 "really don'ts" and 49 
"really dos." That makes a total of 77 
things to feel strongly about. 1 would 
like readers to send me their opinions 
on any or all of these 77 "reallys," 
either by mail or by packet BBS {KZ10 
@ WB1DSW). The message could be 
kept short by just sending a 


77-character long "opinion string" of 
Y's (like) and N's (don't like). 

I'll tabulate the answers and send 
the results to ham radio magazine, 
because, as the last line of the editor¬ 
ial said f also like "magazines crazy 
enough to publish this." 

That's what The last "Y" in my opin¬ 
ion string stands for: 
YYNMNNYYNNNNNNNNNNNNNN 
NNNNNNYYYYYYYYYNYYYYYYY 
YYYYYYNYYYYYYYYYYYYYYYYY 
YYYYYYYY. 

I'm looking forward to hearing from a 
lot of readers I 

Dave Bushorig, KZIO 
2 South Spring Street 
Concord, NH 03301 2424 

a word of caution 

Dear HR: 

Thank you for the article, "Solar 
Activity and the Earth's Magneto¬ 
sphere/' (August, 1987). It's very well 
written, and Bradley Wells is to be 
congratulated. For the layman, it an 
swered many questions regarding the 
sun's relation to radio propagation. It 
also provided a good summary of the 
mechanics of the fines of magnetism. 

There is one point I would like to 
bring to your attention, however. 
There are at least two instances where 
the phrase "may be visible to the 
naked eye" occur: on page 11, under 
the subhead "sunspots," and on page 
13 under "flares/' 

At the risk of appearing overly cau¬ 
tious, it seemed to me that this implies 
that all one has to do is to gaze at the 
sun and these flares or sunspots would 
be apparent. However, readers who 
value their eyesight should be warned 
that "gazing" (my word) at the sun 
can be devastating. I'd therefore sug 
gest a word of caution to the casual 
reader. 

I hope there will be many more 
pieces about the sun; with the Solar 
year apparently coming out of its 
"dip," we could all benefit from a 
greater understanding of solar 
phenomena. 

Rupert A. Wood, WB4ZOF 
Bethesda. Maryland 20816-1760 
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Matching Pair 


TS-711A/811A VHF/UHF all-mode base stations 


TheTS-711A 2 meter and theTS-811A 
70 centimeter all mode transceivers 
are the perfect rigs for your VHF and 
UHF operations. Both rigs feature 
Kenwood's new Digital Code Squelch 
(DCS) signaling system. Together, 
they form the perfect “matching pair" 
for satellite operation. 

• Highly stable dual digital VFOs. 

The 10 Hz step, dual digital VFOs offer 
excellent stability through the use of a 
TCXO (Temperature Compensated 
Crystal Oscillator). 

• Large fluorescent multifunction 
display. 

Shows frequency. RIT shift. VFO A/B. 
SPLIT. ALERT, repeater offset, digital 
code, and memory channel. 

• 40 multi-function memories. 

Stores frequency, mode, repeater off¬ 
set. and CTCSS tone. Memories are 
backed up with a built-in lithium battery. 





Versatile scanning functions. 
Programmable band and memory scan 
(with channel lock-out). “Center-stop" 
tuning on FM An "alert" function lets 

you listen for activity on your priority 
channel while listening on another 
frequency A Kenwood exclusive! 

• RF power output control. 

Continuously adjustable from 2 to 
25 watts. 


• Automatic mode selection. 

You may select the mode manually 
using the front panel mode keys. 
Manual mode selection is verified in 
International Morse Code. 

• All-mode squelch. 

• High performance noise blanker. 

• Speech processor. 

For maximum efficiency on SSB 
and FM 

• IF shift. 

• “Quick-Step' tuning. 

Vary the tuning characteristics from 
“conventional VFO feel" to a stepping 
action. 

• Built-in AC power supply. 

Operation on 12 volts DC is also 
possible. 

• Semi break-in CW. with side tone. 

• VS-1 voice synthesizer (optional) 
More TS-711A/811A information is 
available from authorized Kenwood 
dealers. 



Optional accessories. 

• IF-10A computer interface 

• IF-232C level translator 

• CD-10 call sign display 

• SP-430 external speaker 

• VS-1 voice synthesizer 

• TU-5 CTCSS tone unit 
MB-430 mobile mount 

• MC-60A. MC-80. MC-85 
deluxe desk top microphones 


MC-48B 16-key DTMF. MC-43S UP/ 
DOWN mobile hand microphones 
SW 200A/B SWR/power meters: 
SW 200A 1.8-150 MHz 
SW 200B 140-450 MHz 
SWT-1 2-m antenna tuner 
SWT-2 70-cm antenna tuner 
PG-2U DC power cable 


KENWOOD 

KENWOOD U.S.A. CORPORATION 

2201E Dominguez St., Long Beach. CA 90810 
PO Box 22745. Long Beach. CA 90801 5745 


Complete service manuals are available lor all Kenwood transceivers and most an essones 
Specifications and prices are subject to change without notice or obligation 














































tomorrow’s receivers: 

what will the next 20 years bring? 


New techniques, technologies 

promise lower power, 

smaller size, 
higher performance 


It seems that with each new issue of ham radio 
and other journals, we witness new technological de¬ 
velopments affecting nearly every aspect of Amateur 
Radio. From time to time many of us ponder the ques¬ 
tions, "Where is it all going?" and "What will rigs look 
like 10, 20, or more years from now?" 

Predicting the effects of today's research on tomor¬ 
row's reality is always tricky business. But new tech¬ 
niques now in use in commercial and military radio 
systems are likely to find their way into Amateur ap¬ 
plications sooner or later. I've discussed some of these 
techniques here, emphasizing what I see as their im¬ 
plications for Amateur Radio design. 

Recent breakthroughs in technology may change 
some of the fundamental ground rules not only of 
radio engineering, but of electrical engineering in 
general. Consequently, two levels of development will 
be addressed here: first, those techniques in current 
use and second, those which may be possible in the 
near future. 

Figure 1 shows a block diagram of a typical radio 
receiver. This is the familiar superheterodyne design, 
which has been predominant for nearly 60 years. Most 
commercial receivers on the market today use this 
same architecture — and in truth, there's been little 
improvement in radio performance for the past 30 
years! 1 

Other characteristics have certainly changed for the 
better, however: size, power consumption, 12-volt 
operation, frequency stability and accuracy, and ease 
of operation, for example. Yet the basic receiver func¬ 
tions remain the same; an rf signal down to the sub¬ 
microvolt level must be amplified, converted, filtered, 


I amplified again, demodulated, amplified again, and 
then converted into acoustic audio. There's nothing 
to suggest that the principle of rf input and audio out¬ 
put will change as a basic function for radio engineers. 
Rather, it's how you get from point A to point B that's 
undergoing a quiet revolution. 

Perhaps the most striking developments have been 
in miniaturization. There's a continuous trend towards 
developing components with excellent specifications 
but with smaller sizes and lower power consumption. 

rf amplifier 

The first stage of a receiver largely determines the 
noise figure. Up to about 15 or 20 MHz, there's little 
advantage in using low-noise amplifiers because at¬ 
mospheric and galactic noise are more significant than 
the noise figure of the typical first mixer stage. For this 
reason the preamp has actually disappeared from 
many hf receivers. Diode ring mixers typically have 
about a 7-dB noise figure, which is quite adequate for 
most hf receivers. The preamp also lowers the dynam¬ 
ic range of a receiver as it increases the rf level to the 
first mixer. At VHF and higher, the atmospheric noise 
drops and the receiver noise figure becomes one of 
the most important system specifications. At VHF fre¬ 
quencies and higher, the GaAsFET has dramatically 
reduced receiver noise figure specifications. This trend 
will continue as GaAs technology improves and prices 
decline. 

first mixer 

The most common rf mixer is the passive quad 
diode ring. It has a relatively low noise figure and the 
limitation to dynamic range is mainly a function of LO 
power used. A generalization can be made about the 
LO power necessary to handle a given rf power level: 
the ratio of maximum rf input power to minimum LO 
power is about 1:10. That is, for a diode mixer to 
handle 100 mW of rf, the LO power must be at least 
1 watt. 

By Robert J. Zavrel, Jr., W7SX, P.O. Box 
23447, Tucson, Arizona 85734 


8 S3 November 1987 



PRE-AMP 1ST MIXER 


IF AMP DEMODULATOR AUDIO AMP 


FILTER 


FILTER 


r u 


LOCAL 

OSCILLATOR 


G 


FIXED 

OSCILLATOR 


fig, 1. Typical present-day superheterodyne receiver. 
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fig. 2. Gilbert Cell multiplier-mixer. 


There have been two major developments in mixer 
technology during the past few years. The first is the 
passive FET ring, exemplified by the Siliconix Si8901. 
With this device, gate voltage rather than a forward¬ 
biasing current turns the switches “on" and “off." 
Since the gates represent high impedances, voltage/ 
power ratios can be increased, thus lowering the LO 
power requirements dramatically. Indeed, to handle 
the same 100-mW rf power in our diode ring exam¬ 
ple, the Si8901 requires about 25 mW of LO power 
instead of the 1 watt mandated by the diode rings. The 
other critical specification is the third-order intercept 
point, which is necessary for defining the useful dy¬ 
namic range. Again, the Si8901 greatly surpasses the 
old diode ring mixer. 2 

Working from the same empirical thinking that led 
to the development of the Si8901, a passive GaAsFET 
ring should surpass the performance of the silicon 
Si8901 by perhaps a 7-dB increase in third-order in¬ 


tercept point specification. Since the GaAs devices 
would be used as switching elements rather than ac¬ 
tive amplifiers, the 1/f noise limits of these devices 
wouldn't be an issue. They could be used at sub-audio 
frequencies with comparable noise performance at hf. 

Although purported as a passive mixer, the Si8901 
should also make an excellent active mixer. Using the 
same concepts as the old U350, the DMOS Si8901 
should outperform its JFET cousin. The smaller geom¬ 
etry SD201 DMOS family made excellent VHF low- 
noise amplifiers before Signetics discontinued its 
DMOS line several years ago. Siliconix and the other 
DMOS manufacturers have chosen not to build these 
smaller devices, although both mixer and amplifier per¬ 
formance could be enhanced by such a modification. 

As the world of digital integrated circuits has shift¬ 
ed its attention to faster CMOS technologies, ad¬ 
vances in analog bipolar 1C techniques have quietly 
proceeded. A fundamental bipolar mixer circuit is the 
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Gilbert Cell (fig. 2). Though the most familiar Gilbert 
Cell ICs are the Motorola MC1496 and MC1596, there 
are many manufacturers of these devices today. Over 
the past few years there have been several variations 
on this original commercial design. Good noise per¬ 
formance has been achieved with the Signetics NE602, 
but it can't handle the higher input levels necessary 
for good hf first mixer design. The NE602, however, 
is perhaps the finest mixer available among low power 
consumption mixers. Advances in bipolar processing 
are pushing noise figures down and power handling 
capabilities up in simulation models as well as in newly 
available devices. If this trend continues, the diode ring 
may become an endangered species. 

local oscillator 

Perhaps the most dramatic advances in receiver 
technology have been in the design of local oscillator 
circuitry. Very exotic mechanical assemblies evolved 
for LO tuning in the 1950s. (Remember the NC300, 
HQs, and Collins receivers?) Permeability tuned oscil¬ 
lators (PTOs) simplified things in the 1960s with the 
SB300, R4, and S-lines. Today, PTO LO performance 
remains difficult, if not impossible to duplicate with 
PLL synthesis, given the constraints of typical Ama¬ 
teur budgets . Synthesizers offer distinct advantages 
in that they can be directly controlled by microproces¬ 
sors and don't require special mechanical rigidity or 
moving parts. A single crystal oscillator frequency is 
divided down to some low value and then "phase- 
locked" up to the desired LO frequency. At the out¬ 
put of the VCO, a multiple of the reference frequency 
equal to the reference frequency times the divider's 
"N" value appears (see fig. 3). This represents a sim¬ 
ple phase-locked loop synthesizer, but it contains all 
the necessary building blocks of a more sophisticated 
system. If the reference is 1 kHz and the divider is set 
to N = 7005, the VCO output will be 7005 x 1 kHz, 
or 7.005 MHz. Discrete frequency steps of 1 kHz will 
be possible because only division by whole numbers 
is possible in this system. N determines the output fre¬ 
quency because the dc control voltage feedback will 
"lock" the VCO to the output frequency that provides 
equal frequency inputs to the phase detector. 

Another type of synthesizer — the "direct digital 
synthesizer" or DDS — holds great promise. To 
understand how DDS works, two concepts must be 
understood: first, the concept of how digital-to-analog 
converters function and second, the Nyquist Theorem. 
I'll discuss each of these very briefly. 

A digital-to-analog converter (DAC) takes a binary 
number and "converts" it into a discrete voltage or 
current value. An eight-bit DAC, for example, can 
have a maximum of 256 different voltage outputs. The 
digital eight-bit "word" can be generated by a micro¬ 



fig. 4. Sine wave digital approximation. 


processor or memory circuit. A sine wave or any oth¬ 
er waveform can be approximated by discrete steps 
as shown in fig. 4. For LO applications, sine wave ap¬ 
proximation is preferred because sine waves have the 
lowest harmonic content. (A perfect sine wave will 
have no harmonic content.) 

The Nyquist Theorem states that a sine wave can 
be derived if at least two discrete amplitude samples 
per period are obtained. Thus, if we want to synthe¬ 
size a 5-MHz sine wave with a DDS, we'll need an up¬ 
dating clock rate of at least 10 MHz. With DDS, a 
constant sample rate can be used to synthesize any 
frequency up to half the sample rate with excellent fre¬ 
quency resolution (0.1 Hz typical). Figure 5 shows 
how 1- and 2-MHz sine waves can be generated by 
a 10-MHz clock and a DAC. The microprocessor com¬ 
putes the values to be sequenced by the DAC for a 
given frequency output and a given clock rate. This 
special processing function is called a phase accumu¬ 
lator. Higher clock rates allow for more samples per 
period. More samples, in turn, allow for better approx¬ 
imation of the sine wave shape. Also, the greater num¬ 
ber of bits allows for more discrete amplitude steps, 
which also enhance the accuracy of the sine wave 
approximation. DAC integral linearity affects wave¬ 
form accuracy and harmonic levels. Indeed, the major 
efforts in DAC development are directed towards 
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fig. 5. DDS sinewave synthesizer. Any frequency can be synthesized up to 1/2 the sample rate by changing the digital 
numerical value at each sample point. 


better resolution (i.e., more bits) at higher update form. Outstanding linearity is possible even at very 

speeds. Off-the-shelf video-speed DACs now allow wide bandwidths — in fm, for example. 3 To achieve 

excellent performance for DDS circuits well into the the necessary low spectral noise densities demanded 

hf spectrum. The Burr-Brown DAC63 is such a device. by hf LOs, more work is needed; however DDS holds 

As DACs become faster and more accurate, the phase great promise as a replacement for PLL synthesizers, 

noise and harmonic performance improve. Figure 6 shows a direct conversion phasing SSB 

Compared with PLL synthesizers, DDS offers oth- receiver. Traditional analog phase and amplitude null- 

er advantages. Since all the parameters of the wave- ing techniques employing all-pass active filters could 

form (frequency, amplitude, and phase) are digitally yield 40-dB image rejection at best. The problem of 

controlled, frequency hopping, or GSY, is almost in- this nulling is compounded by the need for broadband 

stantaneous. PLL systems, on the other hand, have 90-degree phase shifters. 4 However, if we digitize the 

some finite settling time. In addition, nearly any type two signals the phase and amplitude nulling can be 

of modulation is possible if the applicable parameter performed using a digital signal processor (DSP), 

is changed in accordance with a modulating wave- Small errors in phase and amplitude can be removed 
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and the ultimate image rejection will correspond to the 
bit resolution of the analog-to-digital converter ADC. 
A 16-bit ADC, for example, could provide 96- dB im¬ 
age rejection using an ideal DSP. This would make 
an excellent receiver. Very sharp analog audio filters 
would be required before the ADCs. Philips has pro¬ 
duced such a dual-channel filter in monolithic form, 
but it's not yet commercially available. More traditional 
upconversion schemes using DSP are discussed in an 
outstanding new textbook. 5 

Once the demodulated audio baseband signal is digi¬ 
tized, digital filtering techniques can be used. Very 
steep skirt notch and bandpass filters can be arranged. 
The amplitude coefficients can be manipulated to al¬ 
low idealized audio AGC. Alternately, an AGC volt¬ 
age can be provided through a DAC which controls 
an rf stage gain. Finally, the digitized audio can be con¬ 
verted back into analog form via a DAC, in much the 
same way as compact disc players function. The Burr- 
Brown PCM54 is an excellent 16-bit DAC for this ap¬ 
plication. 

Figure 7 represents a daydream of where radio en¬ 
gineering state of the art might be within 20 or 30 
years. A bandpass filter from 0.5 to 30 MHz tunes the 
entire hf spectrum. A futuristic 16-bit ADC with a 
75-MHz sampling rate provides a 96-dB dynamic range 
over the bandwidth. The entire spectrum is digitized. 
All filtering, demodulation, AGC, and such, is per¬ 
formed in the rather sophisticated DSP. A PCM54 is 
then used to output the audio to an audio amplifier. 

superconductors 

In April the news media reported that a group work¬ 
ing at an IBM facility in Switzerland had developed 
a new material that remains a superconductor up to 
85 degrees K. This material, by itself, makes super¬ 
conductors possible at liquid nitrogen temperatures, 
thus dramatically lowering the costs of using this class 
of material. Perhaps of far greater importance is that 
this work represents a crucial breakthrough for creat¬ 


ing better superconducting materials. There is even 
talk of superconductors at room temperatures. What 
can this mean? 

Superconductors are created when a material is 
cooled down to a critical temperature. Below the crit¬ 
ical temperature the material exhibits zero electrical 
resistance. When superconductor offers literally no 
resistance at room temperature, electronic device 
technology could advance dramatically. Josephson 
junction or SQUID digital circuits could render even 
the fastest computers now available obsolete. For 
analog and rf circuits, zero resistance could have great 
implications for speed and noise specifications. Ther¬ 
mal noise disappears in superconductors as 
V 2 = 4KTRB. Never mind Boltzman; R is now zero. 
With zero resistance, charge mobility — a limiting fac¬ 
tor for the speed of any semiconductor material — be¬ 
comes quite high. 

With superconductors, storage "battery'' technol¬ 
ogy would be revolutionized. Imagine an electromag¬ 
netic car battery the size and weight of a donut! 
Charging efficiency would approach 100 percent. 

Superconducting antennas and transmission lines 
would improve efficiency and lower system noise 
figures. Can you imagine 160-meter loading coils with 
zero resistence? 

This is the most exciting development in solid-state 
physics since the invention of the transistor. The im¬ 
plications may by far outweigh the transistor's effects 
on the world. Electronic and electrical power engineers 
will have to rewrite all the books — again. 

what to watch for 

The radio art is in constant evolution. Here are some 
of the trends to watch for between now and the ad¬ 
vent of the twenty-first century: 

• Continued miniaturization of all components, thanks 
to higher levels of circuit integration and advances in 
wafer processing techniques. 

• Lower supply voltage and current requirements for 
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comparable performance and improved performance* 
generally among all building-block components. 

* Increased use of digital techniques in LO circuitry* 
and use of DSP for filtering* demodulation* and other 
functions. 

* Appearance of data conversion devices, first at base’ 
band, then at the i f* and then moving closer to the 
antenna circuitry. 

* Dick Tracy's two way wrist radio will become a real¬ 
ity by 1395. 

Putting predictions into print preserves the prophet's 
prognostications for posterity. It might be amusing* 
in the year 2007, to dust off your yellowed* musty copy 
of this issue to see just how far off the mark we were. 
Happy dreams! 
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orbital elements, product reviews* DX news, 
and more. 

* 

Satellite tracking Software 

Available for most popular PC’s, 

QSL Bureau, AMSAT Nets, Area Coordinator 

Support, Forum Talks 

Construction of Future Satellites For Your 

Enjoyment! 

AMSAT Membership is $24 a year* $26 out¬ 
side North America, VISA and MC accepted. 

AMSAT 
P.O. Box 27 
Washington, DC 20044 

301 589-6062 
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A9XCE 


9VtVP 


UD&DHC 


VK0J5 


5R8AI 


YU1BCD 


Cards and plaque courtesy WSTC 


DX champion! 
3CX800A7. 


new 


2Vj inches (6.35 cm) high. Cool¬ 
ing requirements are modest 
and a matching socket, air 
chimney and anode clamp are 
available. 

A data sheet and more informa¬ 
tion is available from Varian 
EIMAC. Or the nearest Electron 
Device Group sales office. Call 
or write today, 

Varian EIMAC 
301 Industrial Way 
San Carlos, California 94270 
Telephone: 415*592-1221 


Varian EIMAC continues to com¬ 
mit its development of reliable 
tubes for HAM radio. 

The new, rugged 3CX800A7 
power triode provides 2 kW PEP 
input for voice service or t kW 
cw rating up to 30 MHz. Two 
tubes will meet the new, higher 
power ratings authorized by the 
FCC. 

Designed for today’s low profile, 
compact linear amplifiers, the 
3CX800A7 powerhouse is only 
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designing a 

state-of-the-art receiver 


Readily understood 
— though not greatly 
utilized — concepts 
mean better performance 

The state of theart in hf receiver design using semi¬ 
conductors has improved greatly. The use of either 
CATV-type transistors and double-balanced mixers us¬ 
ing hot carrier diodes or double-balanced mixers with 
switch-type FETs has eased the large-signal handling 
problem of just a decade ago. 

One weak link in the chain, however, remains; this is 
the synthesizer, with its inherent noise contributions. To 
a large extent the overall architecture of the receiver and 
the synthesizer determines its performance, and even 
the best high-performance components — placed in the 
wrong sequence — can cause a good design to fail. 

systems approach 

Because military and commercial users depend on 
high performance receivers for surveillance and/or 
point-to-point communication, it's inevitable that these 
same technological advances will filter down to the Am¬ 
ateur community. In fact, in a cursory examination, the 
spec sheets of both commercial and Amateur commu¬ 
nications receivers look quite similar. 

Besides providing the "essentials/'modern commun¬ 
ication receivers offer additional features, sometimes re- 


I ferred to as “bells and whistles"; these features include 
improved user interfaces or computer interfaces for re¬ 
mote control. Since the commercial and Amateur mar¬ 
kets are price-sensitive and also very sensitive to proof 
of performance, any claims of lower capabilities are no¬ 
ticed. Consequently, when on-the-air tests of some late- 
model receivers suggested poorer performance than 
previous models, this raised the question of why, despite 
the knowledge acquired in recent years, such an incon¬ 
sistency should occur. 

Figure 1 is a functional block diagram of a modern 
microprocessor-controlled communication receiver. 
This diagram is representative of most modern design 
approaches and can be used to evaluate possible advan¬ 
tages and weaknesses, and to point out areas of poten¬ 
tial difficulty. 

operation 

The rf signal is introduced into the receiver in one of 
two ways: 

• at the input of a 30-MHz low-pass filter via a variable 
attenuator, which is controlled by an overload detection 
circuit activated at the first and second i-f level; 

• or for receiving frequencies below 400 kHz, via a vari¬ 
able attenuator and low-pass filter combination. 

The first mixer, which is responsible for the third-order 
intercept point, is driven by an extremely pure synthe¬ 
sized local oscillator. To terminate the double-balanced 
mixer properly, a diplexer (high-pass/low-pass filter) is 
used to absorb energy outside the crystal filter passband. 
The input impedance of the crystal filter rises significant¬ 
ly outside the passband of the crystal filter. 

By Ulrich L. Rohde, KA2WEU/DJ2LR, 52 Hill- 
crest Drive, Upper Saddle River, New Jersey 07458 
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Rob, WA3QLS 


Katherine, KA31YO 


Paul. WA3QPX 


71 Meadow Road, New Castle, Del. 19720 302-328-7728 

Factory Authorized Dealer 

9-5 Daily, 9-8 Friday, 9-3 Saturday 

AEA • ALINCO • AMERITRON • CUSHCRAFT • ICOM 
KANTRONICS • KENWOOD • MOSLEY • SANTEC 
TELEX HY-GAIN • TENTEC • YAESU • AND MORE! 


New Equipment Order & Pricing 


Prices are subject to 
change without notice 
or obligation. 
Products are not sold 
for evaluation. 


Daily UPS Service 


Large Inventory 


NO Sales Tax 
in Delaware! 

one mile off 1-95 
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SERVICE, 
USED GEAR INFO: 
302-328-7728 
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ELECTRONICS 


P.C. ELECTRONICS 2522 PAXSON LANE ARCADIA CA 91006-8537 USA 


TOM (W60RG) & MARYANN (WB6YSS) O'HARA (818) 447-4565 


THE NEW "KREEPIE PEEP1E" ATV TRANSMITTER 


1. New final transistor typically gives more than 1,5 watts output on sync tip with 13.8 vdc applied. 

2. Now you can see your own transmitted video with the on-board RF detector/monitor 1 v output, 

3. Final RF output test point tor setting up blanking pedistal with a voltmeter, 

4. Improved lower distortion subcarrier sound generator 1C tor cleaner audio and 4.5 mHz stability. 

5. Alt this at no increase in price! Single freq. KPA5-C board still 5159 delivered" . Two freq. $174. 


NEW TX70-1 ATV TRANSMITTER contains the KPA5 and 17R relay ready to go in a small 6x5,2x2.5" 
shielded cabinet. Has both the 10 pin “VHS" camera & IRCA phono jack video/audio Inputs. If you 
are one of those with just a downconverter, saw some pictures and was bitten by the ATV bug, then 
this ATV transmitter is for you. No need to sell your downconverter and gel a transceiver, just 
connect its input to the downconverter BMC connector on the back of the TX70-1, $229 delivered. 



A/EWTX70-1 $229 delivered 



KPA5-C 

board 

still 

$159* 



KPA5-C 70CM ATV XMTR BOARD FEATURES: 

* >1 WATT P E P. RF OUTPUT ON SYNC TIP. 

Run barefoot for portable. Output properly matches Mirage 
D15N 15 wan or Mirage D24N-ATV 50 watt linear amp for I ull 
output and the Mirage D101 ON ATV to over 50 waits p,t\p 

* FULL COLOR AND SOUND on a small 3.25x4” board 

* Wired and tested board runs on external I3,8vdc @ 

300ma, supply or 12 V battery 
- Accepts composite video from cameras, VCRs, 
computers, etc. 

* 2 audio inputs, one for low Z dynamic mic, & one line 

level from most cameras & VCRs 

* Supplied wilh one xtal on 426,25. 434 0, or 439.25. 

2nd xtal add $15. Specify freq. when ordering, check 
with local ATVers, ARRL Repeater Directory or call us. 

Only 2 channels available in any given area due to video 
bandwidth of 9.1 mHz. 

* Price stilt $159 delivered via UPS surface in 
COntiguouS'USA Transmitters sold only to licensed 
Technician class or higher amateurs for legal purposes. We 
verify name, call lelters. & GTH in the Callbook If recently 
licensed or upgraded send a copy with order. 


KPA5 APPLICATIONS: 

POR I ABLE CORDLESS TV CAMERA Think of it as a video 
HT, Place the KPA5 in one of the Hammond Dicast 
aluminum boxes, 1/4 wave (6.5”) whip on top or half wave at 
the end of 500 coax attached to a headset. Plug into a 12- 
14 v source such as the Radio Shack 12v 5Ah battery power 
pack (23-182). Depending on terrain & receiving antenna DX 
is typically over 1 mile. With KLM 440-27s at both ends DX is 
22 miles snow-free line-of-sight. 

* Transmit the video to a remote VCR rather than lug it. 

* Great for public service events, marathons, parades, 
damage assessment, search & rescue, CAP, etc 

- Mount in a R/C airplane or robot to enable remote conirol 
when the vehicle is out of sight . 

* Pul it in your own cabinet for base, portable or mobile 
When more power is needed, connect to either the Mirage 
D15N f o r over 15 watts or to the M if age D24 N or D1010N- 
ATV amps for over 50 watts. 

* Place a KPA5 in a dicast box with a VOR (video operaied 

relay) to make a hill top video repeater. Repeat other 
ATVers, weather radar or Space Shuttle video 


WHAT IS REQUIRED FOR A COMPLETE OPERATING SYSTEM? Either a TVC-2G or TVC-4G 

downconverter connected to any TV set tuned to channel 3, and coax cable to a good 70cm antenna to receive. Connect 
up the TX70-1 or package up the KFA5, add 12 to 14 vdc, antenna, and any home TV camera, VCR, or computer with 
composite video output It’s that easy ! 


ACCESSORIES: 

TVC-2G GaAsfet downconv. board wired & tested..,,$59 
varicap tuned, 420*450 MHZ to ch3. Req 1 2vdc 

TVC-4G (TVC-2G in cabmef with I20vac supply).$99 

TVCX-7G crystal controlled GaAsfel downconv..$99 

specify in I r eq.& out on ch 3 or 45mhz IF 2 I req .....$ 1 14 
Hammond 1590D Use for KPA5. 7,3x4,7x2”,..*<*•$ 1 7 
15900 4,6x3,8x2” aluminum box Fits TVCX-70,....$ 1 1 
800J 10 pin VMS color camera chassis conneclQt-$1 0 


MIRAGE D15N-ATV 1 in H5 out all mode amp.$119 

MIRAGE D24N-ATVtm / 50 oul all mode amp...,,$21 9 

450 ISOPOLE omm 4dbd vert gain antenna,.$65 

KLM 44Q-6X B.9dbd ant., 28” boom, >50 deg SW.,..$51 
KLM 440-1QX n 2dbd, antenna, 64* boom...$65 

KLM 440-27 14dbd, 36 deg. BW anlenna.,.$107 

SAXTON 8285 IGOil 50 ohm coax 3.5db/C 1oss..„*$41 
UG21 type N male connectors for larger ID coax,,....$5 


VOR Video (horiz sync) operated relay board..$ 2 5 

HAMS! Call or write lor our full line ATV catalog... Downconverter boards start at only $39 
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While most commercial or military high-performance 
receivers employ the input stage combination, most 
Amateur equipment uses a double-balanced mixer that 
incorporates adjustable-gain JFETs. As a result of its 
sensitivity to output impedance changes, the mixer 
suffers reduction in large- signal performance. The re¬ 
cent trend in mixer design involves the use of termina¬ 
tion-insensitive mixers whose cleverly designed bridge 
circuits ignore the effects of reactive terminations. 
Passive mixers use hot carrier diodes; switching-type 
mixers use FETS — for example, a pair of matched SD 
100 transistors — and achieve intercept points between 
+ 35 and +45 dBm. 

Following a six- to eight-pole crystal filter is an ampli¬ 
fier stage which has medium gain and high dynamic 
range. This is typically achieved through the use of rf 
feedback. In addition, it is worthwhile to incorporate an 
AGC circuit between this amplifier and the mixer. 

The signal, which is now in the 75- to 100-MHz fre¬ 
quency range, is converted to a low i-f frequency — for 
example, from 200 kHz to 2 MHz — by the second mix¬ 
er. The second mixer must also have high dynamic 
range, but it can be a passive double-balanced mixer. 
(The latest advances in receiver design have included the 
use of careful filtering of the local oscillator synthesizer 
outputs, thereby reducing spurious responses.) The am¬ 
plifier that follows this mixer compensates for the sec¬ 
ond i-f mixer losses. This, in turn, is followed by a popular 
frequency range crystal filter that is readily available from 
a number of manufacturers. 

gain distribution is important 

Each of these stages has very little gain — typically less 
than 12 dB. The main amplification of the signal takes 
place in the i-f sections. (This is different from what hap¬ 
pens in Amateur receiver designs.) The problem with 
designing most of the gain into the i-f stages has to do 
with the ability to build the i-f amplifier circuits stable and 
free of unwanted oscillations. To minimize in-band in¬ 
termodulation distortion, differential-type amplifiers 
with AGC stages are used. In many cases this requires 
a great deal of shielding and careful selection of grounds, 
since up to 100-dB open loop gain in the i-f section may 
be required. 

One sign of good receiverdesign is evident when the 
noise of the first mixer, with no antenna connected, al¬ 
ready shows slight AGC action, which can be monitored 
on the S-meter of the receiver. If signals of 1 -/A/ or bet¬ 
ter are required before any S-meter action occurs, then 
the above design guidelines have not been followed. 

Although I've noted these things thoroughly and 
repeatedly in previous articles, very few companies have 
followed through with this concept because it's much 
less expensive to move the gain towards the antenna 
than to build high-gain i-f stages. 
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of a modern communications receiver. 









80.64 ~ If0.64 MHz 



ulti-loop frequency synthesizer utilizes carefully separated analog and digital circuits. 



























fig. 4. Architecture of the internal computer system found in a modern fully synthesized receiver. 


Interestingly enough, the NRD 525 receiver, which 
follows these recommendations but is still fairly inexpen¬ 
sive, is one of the better designs. Figure 2 shows a typi¬ 
cal block diagram with the various noise, gain and 
intermodulation distortion products specified. Such an 
analysis must be carried out and should be published 
together with the receiver specifications. 

Infig.1 , the internal busforthe receiver that controls 
a variety of functions transfers digital data streams that 
consist of short-duration pulses with fast rise times. Con¬ 
sequently, significant shielding is required in this section 
in order to isolate the digital circuits and their concom- 
mitant switching spikes from the analog portion of the 
receiver. Many modern receivers suffer from this effect, 
in which background switching noise masks lower lev¬ 
el signals. To make things worse, the synthesizer can 
also pick up some of the switching signals. 

synthesizer design 

Modern receivers should incorporate fully synthesized 


local oscillators and provide between 1-and 10-Hz reso¬ 
lution. All of the auxiliary frequencies in the design must 
be derived from the master (oscillator) standard. 

The frequency synthesizer in this example uses two 
main loops in its multi-loop design. VCOI, which oscil¬ 
lates between 127 MHz and 139 MHz, is phase locked 
in steps of 1.2 kHz; its output is then divided by 120 to 
an output frequency of approximately 1 MHz, which is 
then mixed with the 79.2-MHz standard. The difference 
frequency components are introduced intoa78.1-MHz 
crystal filter which removes all unwanted signals. The 
other portions of the synthesizer provide auxiliary fre¬ 
quencies. The areas where the phase detectors are lo¬ 
cated are heavily shielded; fairly high frequenciesforthe 
reference detectors are used for best noise performance. 

Figure 3 shows a synthesizer that utilizes this design 
approach. In this design, analog and digital circuits are 
carefully separated. The sections of the synthesizer most 
vulnerable to picking up extraneous signalsare the lines 
going into the output VCO (VC02). 
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The XP-706-OS 

Multihand 

Antenna 


Depending on the type of phase detector used, the 
lines that feed the tuning diodes can he either very high 
impedance or low impedance, Inexpensive solutions fro 
quently lead to such high-impedance feeding points, 
which then become "antennas" collecting all the switch 
ing noise. The ust? of circuits incorporating microwave 
transistors allows the design of discrete low impedance 
amplifiers for this purpose. If the driving point irrv 
pedances for the tuning diodes can be held at 100 ohms 
as opposed to the 100-k line impedance typically found, 
the sensitivity for pickup of stray signals is reduced by 
a factor of 100,000. 

Another reason for noisy synthesizers is the use, in the 
synthesizer loops, of operational amplifiers that are too 
noisy. Wherever possible, either discrete low-noise am 
pfifiers or Darlington stages must be used. 

use of microprocessors 

Today's microprocessor controlled receivers feature 
built-in clocks, frequency scanning with variable scan 
rates, availability of at least 100 channels and channel 
scanning, plus a combination of receiver control func 
tionssuchas the serial RS-232or IEEE-488 bus remote 
control capabilities. Because the BFG and the main os 
dilator are both synthesized, the combination of the two 
allows either passband tuning or variable band width. 

Another area of interest in the use of miercoprocessors 
is the linearization of lire transfer characteristic of the 
tuning range of the oscillator and the linearization of the 
S-meter. The microprocessor can also switch the tun 
ing rates to correspond to the operating mode and se 
lect the appropriate bandwidth receiving crystal filters 
required for that same mode. Digital implementation of 
signal analysis allows demodulation of RTTY and Morse 
code. Many other novel approaches are possible. 

Figure 4 shows the architecture of such an internal 
computer system. One of the frequent mistakes made 
<n this context is the use of only one microprocessor, 
which gets overloaded, or die use of four bit 
microprocessors. In better radios, eight bit 
microprocessors, which can handle all these functions 
efficiently, are used. The best approach is parallel 
processing, 


In the final 
analysis quality is 
less expensive 
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HERE'S A NEAT GIFT IDEA 


When we first saw the Casio PG-40U Portable World Time 
Clock, we knew instantly that Ham Radio Bookstore cus¬ 
tomers would love this one 

This time piece is more than a simple clock. Besides all the 
standard features, alarm, snooze, lightweight portable 
design and digital readout, this crock gives you time af 21 
different locations around the world at the twist of a dial 
DX'ers will delight at being able to get rid of their cumber¬ 
some manual time calculators: determining band and path 
to use will be greatly simplified Contesters can simultan 
eousty display both focal and UTC limes for logging pur¬ 
poses. In fact, every Amateur will find at least a dozen uses 
for this nifty dock You can take it with you when you go on 
vacation—business trips—set the alarm and get out of 
meetings early—anywhere you need a dock, the PG-40U 
can go with you. Get a couple of them and give them as gilts 
one for the house, car, office, just about anywhere you need 
a clock, the PQ-40U can go with you Quantities are 
limited—order now and avoid disappointment 

□ PQ-40U $29.95 

Please enclose $3-50 shipping and handling 

raflio. BOOKSTORE 

GREENVILLE, NH 03048 603-878-144 


sum mary 

By following these simple guidelines and using ar 
chitecture similar to that illustrated in figs. 1 and 2, it is 
possible to build receivers that come close to the limits 
of physics, yet still remain cast effective. 
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Radio /hack Part/ Place 

HOLIDAY HAMMING WITH SHACK® GEAR 


Coax RF Connectors, Adapters 
Crimping Tools & cutters 


Our improved 
RG8A/U Coax Cable 


Plugs / Adapters 


(4) PL-259 Plug. Standard UHI- type 
cunntKitor wilh screw-on loch 
#270 205 P#B of 2/1,09 

IS) Outdoor RF Connector Sealant.. 
Desrqn&d lor TV antenna, saiwllile dish 
and other connections Waterproof and 
non-corrosive Stays flexible 
#2704645 2,49 

(6) M-3S9 Right Angle Adapter SO 

239 sachet to PL-259 plug For Tight 
spots 4278-199 2.19 

(7) NEWT Coax Cflbie Cuttor. 01ados do 

not Marten cade, preserve correct impe¬ 
dance 4278-244 4.9S 

(9) Coax cable Stripper. Adjustable 
blades give ported strips with RG6. 
AG59 RG5M RG8M and RG62 cables 
For cables Irom Via* la Vis* diameter 
*278-240 11 95 


■ 95% Shielding 

■ Low-Loss Polyethelene 
Dielectric 

■ Alt-Copper Conductors 

New high grade coax w»ih emra-ha«vy 
shielding delivers more signal and less 
chance ot RFt Velocity lac lor 56% Loss 
p$r tOQ tl al TOO MH/ only 2 5 dB r Giv-? il a 
try 1 *278-1323 


ft) Eight-Pin Mike Plug. Fits many popu 
lar Ham transceivers #274 025 2,19 

(2) Headphone Adapter. Accepts 't* 
memo plug Plugs into V*" monnur.il jackal 
home com gear *274 360 1.89 

1 3) Mini to Submirn Monaural Adapter 
Great for HTs 1 Accepts Vn‘ plug Plugs into 
te" iack #274-327 129 


1C Handlers 

NEW! MEW 


(12) IC I nserte r / Ex tractor Set. Heips you 

insiaII.'remove ICs Irom sockets wii'ioul 
bending pins For 8 pm to 40 pm 01 Pa E* 

I factor works wilh LSI MSI and Off de 
yjees Both tools an? groundabl’' 
*275-1501 5.95 

03} 1C Pin Aligner With just a sque eze 
bent pins become faclnry siraiqhi For 6 
pm to 40 pm DIPS Conducive pMsti" 
#276 1594 . . . 2.99 


07) R5-232 Inline Tester. Diagnose in 
leriace problems m micros and periph¬ 
erals Instantly detect core mu meal ton, 
' r giitches " 1 #276 1401 14,95 

08) RS-232 Surge Absorber AC line 
protection is not enough Guard each 
PI A porl with a surge absorber to slop 
spikes. Shielded 

#276 1402 16.95 


276 1537 
276 1530 
276-1539 


(9) Plug In Board With Ground Plane. 

4V?k5'Vhi" #276 IBS 4 99 

(10) Multipurpose Plug-In Board Three 
buses. d'frxA: Via* grids. 

#276-154 , 2 99 

(11) 44-Position Card-Edge Socket. 

*276-1551 2-99 


Positions 


12^6 1547 
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Semiconductor 

Cuide 


Fan & Transformer 


Parts-Pourri 


Hobby widgets 


Low Noise — 
-34 dB Max 


(2t) Variable Tuning CapflKrlcur, 335 pf Two 

section. PC mount *272-1337 4.95 

(22) 6-50 pF Trimmers, 

#272-1340 2/1.59 

(23) Thermistor. 271 -110 1.99 

(24) V- Watt Carbon Film Resistor* As 

sorlment ol 500 *271-312 7,95 


(19) Brilliant Red LEO With Holder. In 

Credible 500 mcd. 20 mA 

#276 080 ' 1 79 

120) TDA7000 FM Receiver an a Chip. 

Combines RF muter. IF and do modulator 
slages m one 1C With application notes 
#2761304 S.95 


Semiconductor Reference Guide, 

Cross-relerence/subshtution section 
lists over 50.000 lypos and low cost 
R adio Shack replacements Dam on lin¬ 
ear and digital ICs. modules. SCRs. 
LEOs. diodes and opto devices (Bus- 
lrated 200 pages 276 4011 


(25) Brush less 3 H DC Fan. Aeflow 27 

Cubic teet per minute Requires 7 to 13 8 
VDC #273-243 14 95 

(26) 1:1 Audio Transformer. For tele¬ 

phone interconnects. inters!ago coup¬ 
ling. more #273-1374 3,49 


Hotline" service 


Radar Detector 


Bench Multimeter 


gq Low As 615 Manual or 
Per Month* Autoranging 


^ Super (or Public 
Service Events 

Digitally encoded lor private paging 1 
Push a button on transmitter arid re 
oerver beeps'‘ to alert user lo check m 
With one receiver Transmitter is AC pow 
ered Receiver operates on 3 Aaa ' oat 
lories (ex I fa) *49 710 99.95 

Extra Receive*. 49-7H 29 95 


■ Fast Service ■ No Minimum 
m No Postal or Shipping Charge 

Youi Radio Shack si ore can special order 
Thousands of parts and accessories not 
slocked in oui stores Includes semicon¬ 
ductors, lubes, needles, crystals and more 
Delivery time, about a weeki 


The 31 -segment analog but graph display 
makes input peaks and 1 rends easier lo 
follow Transistor checker measures n M . 

(gam) Te-sts diode junction & Memory I unc¬ 
tion and bui^er conlmuily checker Mea¬ 
sures lo 1000 VDC. 750 VAC 10 ACtOQ 
amps. 30 megohms Input impedance 10 
megohms on DCVfACV #22 195 

Over 1000 items in stock. Binding posts. Books, Breadboards, Buzzers, Capacitors, Chokes. 
Clips, Coax, Connectors, Fuses. Hardware. IC$. Jacks, Knobs, Lamps, Multiteslers, PC Boards, 
Plugs, Rectifiers. Resistors, Switches, Toots, Transformers, Transistors, Wire. Zeners and more) 
Revolving credit Irom Radio Shock Actual payment may vary depending on purchases, 

T Radar deletion nol sold where prohibited Use may be regulated by stale or local lew. 


The Micronia Rond Palrel XK' is a palm 
Sized performance giant 1 GnAs Schnitky 
diode from-end and dual -supernet provide 
astonishing sensitivity Exclusive FAST" 
processor reduces false alarms Sep.irale 
LEDs and tones lor X/K bands " *22 1617 


Radio /hack 


A DIVISION OF TANDY CORPORATION 
Prices apply at participating Radio Shack stores and dealers 
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a CAT control system 

for the Yaesu FT-757GX 


C-64 BASIC routine 
tunes popular transceiver 

An earlier article on the CAT system, based on the 
Tandy TRS-80 Model 100, attracted the attention of a 
considerable number of users of Commodore 64® 
microcomputers. 12 But while it was a relatively simple 
task to convert the TRS-80 program for other micros 
with a standard R S-232C port, it wasn't as easy to con¬ 
vert the program for the popular C-64. 

Converting the unique Commodore "inverted TTL 
level" format is no problem because the CAT system 
also works with TTL levels. But the standard baud rates 
of the C-64 stop at 2400, and CAT works at 4800 baud. 
(In this case, baud and bps give the same number, so 
well stick to "baud," since that's what's used in the 
Commodore and Yaesu literature.) 

It's possible to obtain the proper para meters for 4800 
baud using a two-step formula for calculating "user- 
specified baud rates." 2 Checking the output with an 
oscilloscope looked promising, but in practice the data 
transfer wasn't reliable, and bytes sometimes were lost 

on their way from BASIC to the radio. Commodore 

► 

specialists have several explanations for this. Some say 
that it depends on the physical layout of the printed cir¬ 
cuit board; others contend that Commodore BASIC has 
problems handling the NUL character. Whatever the 
reason, the data didn't always reach the RS-232C out¬ 
put buffer in good order. 

In this program these problems are avoided by replac¬ 
ing the BASIC RS-232C statements with routines writ¬ 
ten in machine language. The parameters are POKEd 
into temporary storage in memory locations 52592 to 
52596. The command byte (see table 1 ) goes into loca¬ 
tion 52592. The frequency number is sliced into four 
bytes (i.e., 12,345.67 kHz converts toOl, 23,45and 67), 
which are stored in the next four locations. 

Another problem has also been solved in machine lan- 


I guage. The frequency bytes just mentioned are in the 
CAT Binary Coded Decimal format, and ideally would 
be passed as such to the RS-232C port. But the Com¬ 
modore BASIC interpreter expects all numbers to be in 
decimal form and converts them into hexadecimal when 
the program is executed. A look-up table is used to 
reconvert the hex into the proper BCD format. The five 
bytes are then sent out one by one, starting from the 
highest address, as required by the CAT system. 

BASIC program 

The BASIC part of the program (f ig . 1) is straightfor¬ 
ward and can be segmented as follows: 

The program is initialized in lines 100 to 220. A title 
screen at lines 3000 to 3160 (subroutine) is displayed 
while the machine language part in lines 4000 to 4114 
(subroutine) is being loaded. SYS 52480 is similar to 
OPEN File No. 1 for 4800 baud, eight bits per byte, two 
stop bits, and no parity. Line 210 determines the start¬ 
ing frequency. 

The main screen is set up in lines 1000 to 1150 (see fig. 
2). The keys available for commands are indicated within 
brackets. The upper row on the keyboard is used for 
general commands; the lower row — plus "A" and ";" 
— fortuning in steps of 10 Hz to 100 kHz. "F" is for steps 
of any size and "Q" for quitting the program. 

Note that Band Down and Band Up have different 
functions, depending on whether the FT-757GX is in 
Amateur Band or General Coverage mode, and 
whether or not MR/VFO has been activated (see the 
FT-757GX Operating Manual). This short program 
doesn't take into account frequency changes made with 
Band Down or Band Up, so in order to get the Correct 
screen display, you'll need to reinitialize the program by 
pressing "F" and entering the actual frequency before 
using the Fine Tuning keys. This isn't a problem, since 
you can still go directly to any frequency with the "F" 
command. 

By KjellW. Strom, SM6CPI, P.O. Box2,1-28041 
Arona, Italy 
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Table 1. Command byte codes. 


function 

hexadecimal 

decimal 

Band Down (multifunction) 

08 

8 

Band Up (multifunction) 

07 

7 

Dial Lock (on/off) 

04 

4 

Clarifier (on/off) 

09 

9 

Split Frequency (on/off) 

01 

1 

Switch between VFO A and B 

05 

5 

Transfer VFO to Memory 

03 

3 

Transfer Memory to VFO 
Exchange between VFO and 

06 

6 

Memory 

OB 

11 

Temporary check of Memory 

02 

2 

Frequency Set 

OA 

11 


fig. 1. BASIC language program for CAT control of Yaesu 
FT-757GX. 


20 REM CAT CONTROL FOR YAESU FT-7S7GX 
30 REM AND COMMODORE 64 

40 REM BY KJELL W. STROM. SM6CP1 
50 REM JUNE 5, 1987 

60 REM ============================== 

70 REM 

100 REM *** LOAD ML AND OPEN FILE FOR 4800 BAUD *** 

no GOSU8 3000.-G0SUB 4000:SYS 52480 

200 REM *** SET INITIAL FREQ (10000 KHZ) *** 

210 A=10000 
220 GOSUB 2100 

1000 REM*** MAIN SCREEN *** 

1010 PR INTCHR${147)"[RVS] YAESU FT-757GX CAT PROGRAM BY SM6CPI " 
1015 PRINT:PRINT:PRINT 

1020 PRINT"NEW FREQUENCY [F] QUIT [Q]" 

1030 PRINT:PRINT:PRINT:PRINT" FINE TUNING" 

1040 PRINT" « - <KHZ> +> > " 

1050 PRINT"[A]100 100[;j" 

1060 PRINT 

1070 PRINT”10 5 1 .1 .01 .01 .1 1 5 10" 

1080 PRINT"[Z] [X] [C] [V] [B] [N] [M] [,] [.] [/]" 

1090 PR I NT” [ DOWN3--- 

1100 PRINT 11 [1] BAND DOWN [2] BAND UP" 

1110 PRINT’ 1 [3] DIAL LOCK [4] CLARIFIER" 

1120 PRINT" [5] SPLIT FQ . [6] VFO A/B” 

1130 PRINT” [7] V=>M [8] M=>V" 

1140 PRINT” [9] V= >/<=M [0] MR/VFO' 1 

1150 PRINT "[HOME][DOWN][DOWN] KHZ":PRINT”[UP]"A 

1160 GET C$:IF C$="" GOTO 1160 

1170 IF C$ = "B 11 THEN A=A-.01:GOTO 1600 

1180 IF C$="N" THEN A=A+.01:G0T0 1600 

1190 IF C$="V" THEN A=A-.1:G0T0 1600 

1200 IF C$="M" THEN A=A+.1:G0T0 1600 

1210 IF C$="C" THEN A=A-1:GOTO 1600 

1220 IF C$=V‘ THEN A=A+1:GOTD 1600 

1230 If C$="X” THEN A=A-5:G0T0 1600 

1240 IF C$="." THEN A=A+5:G0TD 1600 

1250 IF C$="Z" THEN A=A-10:GOTO 1600 

1260 IF C$="/" THEN A=A+10:G0T0 1600 

1270 IF C$="A" THEN A=A-100:G0T0 1600 

1280 IF C$ = ”; 11 THEN A=A+100: GOTO 1600 

1290 IF C$="F" THEN GOSUB 2800:GOT0 1000 

1300 IF C$=”r THEN POKE 52592,8:SYS 52526:GOTO 1160 

1310 IF C$="2" THEN POKE 52592,7:SYS 52526:G0T0 1160 

1320 IF C$="3" THEN POKE 52592,4:SYS 52526:GOTO 1160 

1330 IF C$="4” THEN POKE 52592,9:SYS 52526:GOTO 1160 

1340 IF C$="5" THEN POKE 52592,1:SYS 52526:G0T0 1160 

1350 IF C$="6" THEN POKE 52592,5:SYS 52526:GOTO 1160 

1360 IF C$="7" THEN POKE 52592,3:SYS 52526:GOTO 1160 

1370 IF C$="8" THEN POKE 52592,6:SYS 52526:G0T0 1160 

1380 IF C$=”9" THEN -POKE 52592,11:SYS 52526:G0T0 1160 


1390 IF C$="0" THEN POKE 52592,2:SYS 52526:GOTO 1160 
1580 IF C$=”Q" GOTO 2900 
1590 GOTO 1160 

1600 REM *** ROUND OFF AND CHECK RANGE *+* 

1610 A=I NT(A*100+.5)*.01 

1620 IF A<500 THEN A=500 

1630 IF A>29999.99 THEN A=29999.99 

1640 GOSUB 2100 

1650 GOTO 1150 

2100 REM *** SLICE FREQ AND OUTPUT *** 

2)10 A$=MID$(STR$(A),2) 

2120 IF A=INT(A) THEN A$=A$+ M ." 

2130 A$="000"+A$+"00" 

2140 FOR 1=1 TO LEN(A$) 

2150 DP$=M1D$(A$,1,1) 

2160 IF DP$="." THEN DP=I:G0T0 2400 
2170 NEXT 

2400 A$=MID$(A$,DP-6,6)+MID$(A$,0P+1.2) 

2410 F1=VAL(MID$(A$,1,2)) 

2420 F2=VAL(MID$(A$,3,2)) 

2430 F3=VAL(MI0$(A$,5,2)) 

2440 F4=VAL(MID$(A$,7,2)) 

2450 POKE 52593,FI 
2460 POKE 52594,F2 
2470 POKE 52595,F3 
2480 POKE 52596,F4 
2490 POKE 52592,10 
2500 SYS 52512 
2510 RETURN 

2800 REM *** NEW FREQUENCY *** 

2810 INPUT"[DOWN][DOWN][DOWN]FREQUENCY KHZ”;A 

2820 A=INT{A*100+.5)*.01 

2830 IF A<500 THEN A=500 

2840 IF A>29999.99 THEN A=29999.99 

2850 GOSUB 2100 

2860 RETURN 

2900 REM *** REM CLOSE FILE AND QUIT *** 

2905 PRINT:PRINT:PRINT 

2910 PRINT" ARE YOU SURE?” 

2920 GET C$:IF C$=“" GOTO 2920 

2930 IF C$="Y" THEN SYS 52578:PRINT CHR$(147):END 

2940 GOTO 1000 

3000 REM *** TITLE SCREEN WHILE ML IS LOADING *** 

3010 H1$=" CAT PROGRAM FOR” 

3020 H2$=" YAESU F T - 7 5 7 G X" 

3030 H3$=" BY KJELL W. STROM, SM6CPI" 

3040 PRINTCHR$(147):PRINT:PRINT:PR INT:PRINT 
3050 FOR 1=1 TO LEN{H1$) 

3060 PRINT MID$(H1$,I,1); 

3070 NEXT 

3080 PRINT:PRINT 

3090 FOR 1=1 TO LEN(H2$) 

3100 PRINT MID$(H2$,1,1); 

3110 NEXT 

3120 PRINT:PRINT:PRINT 
3130 FOR 1=1 TO LEN(H3$) 

3140 PRINT MID$(H3$,1,1); 

3150 NEXT 
3160 RETURN 

4000 REM *** LOAD ML ROUTINES *** 

4010 FOR 1=52480 TO 52696:READX:POKEI,X:NEXT 
4020 RETURN 

4100 DATA 169,1,162,2,160,3,32,186,255,169,4,162,104,160,205 

4101 DATA 32,189,255,32,192,255,162,3,189,108,205,149,247,202 

4102 DATA 16,248,96,162,3,188,113,205,185,117,205,157,113,205 

4103 DATA 202,16,244,162,1,32,201,255.173,14,220,41,254,141 

4104 DATA 14,220,162,4,189,112,205,168,173,161,2,41,1,208,249 

4105 DATA 152,32,210,255,202,16,238,173,161,2,41,1,208,249 

4106 DATA 32,204,255,173,14,220,9,1,141,14,220,96,169,1.32 

4107 DATA 195,255,96.0,0,2,0.0,206,0,207,75,87,83,56,55,0,1,2 

4108 DATA 3,4,5,6.7,8,9,16,17.18,19,20,21.22.23,24,25,32,33 

4109 DATA 34,35,36,37.38,39,40.41,48,49,50,51,52,53,54,55,56 

4110 DATA 57,64,65.66,67,68.69,70,71,72,73,80,81,82,83,84,85 

4111 DATA 86,87,88,89,96,97,98,99,100.101,102,103.104,105,112 

4112 DATA 113,114,115,116,117,118,119,120,121,128,129,130,131 

4113 DATA 132,133,134,135,136,137,144,145,146,147,148,149,150 

4114 DATA 151,152,153 

10000 REM *** 'RUN 10000' FIRST TO CHECK ML OATA LINES *** 
10010 S=0:FORI=52480T052696:READX:S=S+X:NEXT 
10020 IF S<>22360 THEN PRINT"CHECK ML DATA!":END 
10030 PRINV'ML DATA OK!" 

READY. 


I 
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RF POWER AMPLIFIERS 

• Lowest NF GaAs FET Preamp 

* Finest Quality Military Construction 
* Off-The-Shelf Dealer Delivery 

SPECIFICATIONS 




£Cj 


For the past five years, Amateurs worldwide 
have sought quality amplifier products from TE 
Systems. Renowned for the incorporation of 
high quality, low*noise GaAs FET preamplifiers 
in RF power amplifiers, TE Systems offers our 
fine line of products through select national 
distributors. 

AN amplifiers are linear (all-mode), automatic 
T/R switching with adjustable delay and usable 
with drive leveis as low as Va Watt, We incor¬ 
porate thermal shutdown protection and have 
remote control capability. All units are de¬ 
signed to ICAS ratings and meet FCC part 97 
regulations. Approx, size is 2,8 x 5,8 x 10.5" 
and weight is 5 lbs. 

Consult your local dealer or send directly for 
further product information. 


TE SYSTEMS 

P o Bo* 25845 
Los Angeles, CA 90G: > 5 
<213M 76-0591 



Model 

Ff*q. 

MHz 

-Power- 

Input Output 

Preamp — 
NF-dP Gain-06 

DC 

+Vdc 

Power 

A 

RF 

Conn 

0506G 

50-54 

1 

170 

.6 

15 

13.6 

26 

UHF 

0510G 

50-54 

10 

170 

,6 

15 

13,6 

25 

UHF 

^ 1409G 

144-140 

2 

160 

6 

15 

13 6 

25 

UHF 

T410G 

144-140 

10 

160 

6 

16 

13,6 

25 

UHF 

1412G 

144-140 

30 

160 

,6 

15 

13.6 

20 

UHF 

2210G 

220-225 

10 

130 

,7 

12 

13.6 

21 

UHF 

2212G 

220-225 

30 

130 

,7 

12 

13.6 

16 

UHF 

441Q0 

420-450 

10 

100 

1,1 

12 

13 6 

19 

N 

4412G 

420-450 

30 

100 

1.1 

12 

13.6 

19 

N 


Models also available without GaAs FET preamp (delete G sulhx on model * 3 All gnup; r.qvtif 
lull amateur band - specify 10 MHz bandwidth tor 420-450 MHi ampliti^t 

Amplifier capabilities 100-200 MHz, 225-400 mh?, 1-2 GHj, Military (25V), Commercial, 
ati also .ivtillable - consult laclory 
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MAKE CIRCUIT BOARDS 
THE NEW, EASY WAY 


__ • 

WITH TEC-200 FILM 

JUST 3 EASY STEPS: 

• Copy circuit on TEC-200 film using 
any plain paper copier 

• Iron film on to copper clad board 

• Peel off film and etch 

SATISFACTION GUARANTEED 
convenient 0W x 11 size 

5-Sheets for $3.95 
10 sheets only $5.95 

Itfd $1 (Ml postjyr !4Y atlil ules U » 

The MEADOWLAKE Corp 

DEPT H. P.0, Box 497 
Northpon. New York t T768 


_ Full Feature ■ 

I Remotely Programmable . 

J Repeater Controller _ 
j for under $600 | 

■ ^ Fidel tested for over 2 years | 

- ^Fuli 2 year warrants m 

i =FREE= i 

■ Free Full ( "nlor Broi hurv J 

■ 0/ Call Toll-Free | 

|i 1-800-621-8387 I 

J ext, 244, H am n pm Mount,un him | 

I IQ-com I 

■ f Ip 'VDoSTntfS 

I 'i 11 ■ - I rni ' 1 1L111 l - , 1 On ■ J 

*>■ 122 


i }i W fii, 


A Jbeffer way to design 
and analyze Long wires, 
Vee's, and RhombUs. 


vf m 

LONG WIRE PRO 

Easy lo use, menu driven, select wire length, 
height, frequency, ground type, end gel a color 
coded sinusoidal projection of your HF antenna 

DOS 2,0 or higher, 256K, color required 

Price S35.00 

IBM/MS-DOS COMPUTERS 

^ F= S I U O N CO 

Box 715, Trumbull Cl 06611 (203) 261 7694 
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10000 KHZ 


MEW FREQUENCY tF3 


Q O I T I! Q 1 


«:. n't 11 0 0 

.1 e 5 1 

i: z :i c x i l c 


./ • /- 
s. 


F I N E T U N l N G 

.< K H 2 > + > > 


j. .01 . e 1 . 1 1 

0 J EBJ CM I cm C,J 


i« 0 1 ; ::i 
5 10 

c .1 c x .1 






E1 3 

BAND DOWN 

£ 2 3 

8 A H 5> U P 

£33 

DIAL LOCK 

£43 

C L A R I F I E R 

£'3 3 

SPLIT FQ 

i: e 3 

UFO ft/B 

£73 

U = > M 

£91 

11= > U 

£ 9 3 

U=>/<=M 

r: o i 

MR/UFO 







Commands entered from the keyboard are decoded 
by lines 1160 to 1590. SYS 52526 sends the bytes to the 
radio without converting from hex to BCD, since this 
isn't required for the single-byte commands. 

Verification that the frequency is inside the range of 
the FT-757GX is accomplished with lines 1600 to 1650. 

In lines 2100 to 2510 the frequency parameter is sliced 
into four bytes, as described above, after having been 
converted into a string and having found the position of 
the decimal point. SYS 52512 is the call for sending out 
the frequency byte after a hex-to-BCD conversion. 

The frequency input subroutine used with the "F" 
command is contained in lines 2800 to 2860. 

The subroutine for the QUIT command is in lines 2900 
to 2940. 

The last part of the program contains subroutines for 
the title screen and for loading of the machine language 
part, as mentioned before. 

The numbering of the program lines may seem 
haphazard; this is because some numbers were inten¬ 
tionally omitted in order to reduce the time needed for 
some of the GOSUBs and GOTOs. Renumbering to a 
tighter sequence may slow down the program a little. 

After typing in the program, SAVE it and type RUN 
10000 / RETURN / to confirm that the DAT A lines have 
been entered correctly. Otherwise, if there's a mistake 
in the DATA and you try a RUN, you may lose the 
program! 

interface 

An interface circuit serves two purposes: it translates 
the input level to a suitable output level and stops poten- 


JJ 24-positton card edge connector for Commodore user port. 

J2 3 -pole Mote * connector (available from Yaesu dealers). Other Yaesu models 

may have different types of connectors. 

01 TIL111 opto coupler (or equivalent) 

R1 330ohms 

U1 7404 hex Inverter buffer 



NOTE CONNECT UNUSED INPUT P/NS (3.S. 9 AND II) 
ON Ul TO GROUND TOGETHER WITH PIN T. 


fig. 3. Schematic diagram. 

tially harmful interference from one connected unit from 
reaching the other, and vice versa. 

Both the C-64 and the FT-757GX CAT system work 
with the same TTL levels, but the current needed to pull 
the CAT SI line to low, through a 680-ohm resistor, is 
probably higher than can be considered safe for the deli¬ 
cate C-64 CIA chip. We also want to minimize the pos¬ 
sibility of computer noise reaching the receiver and of 
transmitter rf reaching the computer. 

The Yaesu FI F-232C interface does this job. Itaccepts 
the inverted TTL level format from the C-64 if the inter¬ 
nal switch SOI is set to the position opposite from nor- 
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“America’s Weekly Guide to Satellite TV’ 

The best in satellite program¬ 
ming! Featuring; ★ Over 120 
Channels listed ★ Weekly, 
Updated Listings * Magazine 
Format ★ Complete Alpha¬ 
betical Movie Listings 

★ Sports Specials ★ Prime 
Time Grids ★ Specials 

★ Programming Updates! 

• Only $45.00 per year (52 weekly issues) 

• 2 Years $79.00 (t 04 weekly issues) 

• $1.00 for sample copy 

*NC Residents must add 5% Sales Tax 


trial. Since it also wor ks with standa r d R S 232C f o r mat 
and with the two-way CAT systems of the FT 980, 
FT 757GX II, and FT 767GX, it can be regarded as a very 
flexible solution, especially since it has its own built-in 
power supply. 

For our pur pose we can also use the simple interface 
circuit shown in fig. 3. It receives5 volts from the C 64 
and can be assembled on a smalUC spacing perforated 
board as close as possible to the 24-position user port 
card edge connector. The cable from the TIL111 op' 
tocoupler output side should be shielded, with the 
screen connected to ground at the transceiver side only, 
not to computer ground. Connect all unused input pins 
on the 7404 1C to ground, together with pm 7. 

summary 

This article has been intended to show howeasily you 
can interface and Lise the CAT system with the Commo¬ 
dore 64 and the Commodore 128 in C-64 mode. It also 
offers four machine language routines you can use in 
much more powerful programs, thereby adding your 
own special features to one of today's most appreciat¬ 
ed transceivers. 
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Subscribe Todayi 


call toll free 1-800-234-0021 

Visa- and MasterCard" accepted 

OnSat P0 Box 2347 Shelby, NC 28151-2347 





The new STV Guide con¬ 
tains valuable information on 
zoning regulations, scram¬ 
bling, plus technical tips for 
installing or updating a satel¬ 
lite system—and now a pre¬ 
cise monthly guide to satel¬ 
lite TV with the latest pro¬ 
gram listings for over 90 
channels! 
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All this in each complete issue of STV Guide' 
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• $2.00 for a sample copy 
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HIGH PERFORMANCE 
PRESELECTOR-PREAMP 





The solution to most Interference, intermod, and desense 
problems in AMATEUR and COMMERCIAL systems. 

* 40 to 1000 Mhz tuned lo your Irequency 

* 5 Urge hellcat resonators 

* 1 ow noise High overload resistance 

* 8 dB gam ultimate ie|ec[iQn> 80 OR 
- 10 to 15 votis 0C operation 

* Si/e 10 x 2 6 * 4 75" exc connectors 

* FANTASTIC REJECTION 1 

Typical refection: Price CALL bipolar w/RCA lacks 

+ 600 Kh/(r7144 Mh/ -28dB Connector options: BCN $5. UHf $6. 
±1 bm/@>220mt -400B N $10 

+ 5 Mhz^ 450 MTV - 50dB SUPER HOT! GaAs Pel option S20 



AUTOMATIC IDENTIFIERS 


ID-1 




ID-2 


* Fur iMnit t-ivii . and ntpedteiL AMATEUR and COMMERCIAL 

* Automatic ojwrdtion adjusiatw speed anti amplilude 
+ Small slip Rasy installalion t tu IS veil:. fK 

* 8 selectable reprogrammable messages +acn up to ? mm lumj 

* Wired, lested, anti programmed widi your mEssagejs) 

Muriel ID 1 $49 95 Modpl ID 2 w/2 to 10 minute I inter 569 95 

We r>tinf .1 cam plait tmt at Iran nmii ter anti mceivtr amps 
ami iynthewers ter amateur and commercial use 
nerviest ouf tree i .itaioij Aftow S7 lor UPS r.hrppra^ M-jstercjm and VISA welcome 


GLB ELECTRONICS,INC. 

D «P« H, 1S1 Commerce Pkwy„ Buffalo, NY 14224 

716-675-6740 9 to 4 
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Now! In America 

For the first time, the AR2Q02 is 
available in the U.S.A.! Acclaimed 
worldwide for its full spectrum 
coverage, its superior sensitivity, 
excellent selectivity and convenient, 
compact design; it has all the features 
a sophisticated and discerning public 
service band radio user desires. 
Experts in Europe, and around the 
world report excellent performance in 
independent lab tests. For example: 
sensitivity across all bands will 
typically exceed .3 microvolts in NFM. 
And now the AR2002 is available to 
you exclusively through this offer 

Peformance Above 
and Beyond 

You'll hear signals from 25 through 
550 MHz, plus 800 MHz through 1.3 
GHz. In any mode: narrow band FM, 
wide band FM. or AM. Search 
through entire bands, or enter 
selected frequencies into any of 20 
memory channels. The sidelighted 
LCD gives full information on status 
and programming. Profession quality 
hinged keys and a digitized front 


panel control knob make tuning easier 
than ever before. There's even a real 
time clock with backup, a signal 
strength meter and a front panel head 
phone jack. Plus, programmable 
search increments, a laboratory 
quality BNC antenna connector with 
switchable attenuator, full memory 
backup, and power cords for AC or 
DC operation. A professional quality 
swivel mount telescoping antenna is 
also supplied. 

...And More! 

Every AR2002 has a special connector 
on the rear panel, It interfaces to our 
custom RC-pack. A little device that 
makes the AR2002 controllable by 
ANY computer with an RS-232C port. 
The possibilities that result from this 
option are nearly limitless. In effect, 
virtually your only monitoring 
constraint will be your imagination. 

Yet Convenient to Own 

The AR2002 is available exclusively 
through us — so call us direct, TOLL 
FREE We'll be happy to answer any 
questions you may have. And if you 


respond like thousands of other 
monitor users the world over, we H be 
shipping you an AR2002 within 48 
hours by surface UPS for only S455. 
Plus we pay all freight and handling 
charges. Remember to ask about our 
custom test and triple extended buyer 
protection warranty plans, and our 
express shipping option. If you’re not 
satisfied within 25 days, return your 
AR2002. We'll refund your purchase 
and return shipping costs. There are 
no catches, no hidden charges. 

The AR 2002 

The Professional Monitor Receiver 



COMMUNICATIONS 

Monitor Division 


10707 Easl 106th Street, Indianapolis, IN 46256 

Cali Toll Free 800-445-7717 

Visa and MasterCard 
COD slightly higher 

In IN 317-842-7115 Collect 
Warehouse 22bn Asjun Street Lafee Fo mt CA 92630 
(7Va"D x 5Vi f :W x 3VV'H Wt 2 lbS, K 10 02 ) 


Reader Service CHECK-OFF Page 106 


^ 119 


November 1987 (3 31 











ljlp thi M n I 


r.wa i w t r jciktm 


-ft R4 tK fiamn 

^ Sxr*U«"*) NCK 
* Grooc*»'xl ^V*> M cc*f«-*g* 
hr TuwDlt 7V*0 m c^F Btje 
" U-urs racnrl outstanding 


DVf r pll [priQlh 


* perfcnmie, ifcjtri 
k tSflllf fw dJCtOle^ 

■ft Hfcw C*1 i t tfOTV ifl trt I I"* 

^ *U B*w #TOW 

^ hi tfv irarmlcn 'i 

ffc. i f you r»f or*. ^ 


h i I nwfcl rt> 
if you ruesr gne, 
fuu | | ward: (ne 1, 

Irrtrjxurt a-y 
Price 


A.V>M*C i 1 ed 

i*o 


fpf t»c*l 
Rj(lr/i 1 or 

c w* 


k*h csnv 

Super LOi«Lf 
fciqSig Lfloo 
ln-Tref wm 
Univerjut Art term* 
UAL UtfB: Ut i I } | y 

ReitoT* L High Power 
I’fKHlon 1 r I t 1 1 


*> 


'bur 


RADIO tcm 


ifi AM titrt m our inf nr patrve new ■ atvloo 
ji (refuruiAW) 

Bov Port^enjulfi. VA flfOI (flfM) ifn-OHD 


HnJjjlr, VHf , ftlH JUplin 
f^rtlhelic Rope, >p. Re. 


i, Cofinri lor^., W»rF l C-itil*, 
Hf J, Hi*.|, Hfll, T.miUfy JUtke 


FT 757GX 

FT-757 GX Gen Cvg Xcvr $995 00 Call $ 

FT-767 4 Band New 1695 00 Call $ 

FT-211 RH 459.95 Call $ 

FT -29UH ATI Mode Podable 579 95 Call $ 

FT-23 R/TT Mini HI 299 95 Can £ 

FT-209RH RM Handheld 5w 359 95 Call $ 

FT-726R All Mode Xcvr 1095 95 Call S 

FT-727R 2M/70CM HT 479 95 Call S 

FT270QRH 2M/7QCM 25w 599 95 Call £ 


173 


TURBO PC/XT COMPATIBLE 

5649 00 COMING SOON 

PRICE INCLUDES 

PHOENIX BIOS BBS SBRylCE 4 

HI-RES SAMSUNG MONITOR FAX SERVICE 
2 DISK DRIVES DS/DD 360K 
DELUXE KEYBOARD 
MS DOS 3.1 WITH MANUAL p 0M |^ 


LLUU\ LALC.I'IUn.K 

256K MEMORY ~ 

4.77 OR 8MHZ OPERATION 
EXPANDABLE TO 640K 
8 SLOT MOTHER BOARD 

FREE SOFTWARE 

AZOTIC INDUSTRIES INC. 

2026 W BELMONT 
CHICAGO ILL 60618 
(312)-975-!288 

I TEAR WAW1ENTY OH DRIVES U0HI TORS 
KEYBOARD POWER SUPPLIES. 

90 DAY WARREHTY OH MOTHER BOARDS 
AHD V0 CARDS, EXTENDED WARRENTY 
AND MAINTANCE AVAILABLE. 

% 

126 


800-882-1343 


WE STOCK 


FLOPPY DISK DRIVES 


HARD DISK DRIVES 


MONITORS CABLES 


I/O CARDS MODEMS 


OCR PC-FAX EGA 
SERVICE & REPAIRS 


ICOM 


IC-735 List Juris 

1C 761 New Top of Line 2499 00 Call $ 

1C-735 Gen, Cvg Xcvr $999 00 Call $ 

IC-75iA Gen, Cvg Xcvr 1649 00 Call S 

R70Q0 Gen Cvg Rcvf 1099.00 Call $ 

R71A Gen Cvg. Rcvr 949.00 Call $ 

1C-20A/H FM Mobile 25w/45w 429/459 Call £ 
1C-37A FM Mobile 25w 499 00 Call $ 

1C-TOO Super Multi-Band Mobile 509 00 Call $ 

1C-04AT UHF HT 449 00 Call $ 

1C-40A UHF 45w 459 00 Call $ 

JC-38A FM Mobile 25w 4S9 00 Call $ 

IC-02AT FM HT 399 00 Call S 

1C >-2AT Micro HI 329 00 Call $ 


KENWOOD 

m _ »»v * ■ jtl 

f-*:p f'v 5 

c . r W' -srrrr^.l 


TS-440SVAT 

TS-940SAT Gen Cvg Xcvr $2249 95 

TS-430S Gen Cvg Xcvr 019 95 

IS 711A All Mode Base 25w 699 95 

TR-751A All Mode Mobile 25« 599 95 

TS-440S/AT Gen Cvg. Xcvr 1199 95 
TM-2530A FM Mobile 25w 429 95 

TM2550A FM Mobile 45w 469 95 

TM-2570A FM Mobile 70w 559 95 

TH-205 AT, NEW 2m HT 259 95 

TH-215A. 2m HT Has II All 349 95 

TH21BT 2M HT 259,95 

TH31BT220HT 269 95 

TM-3530A FM 220 MHz 25w 449 95 


Call $ 
Call $ 
Call $ 
Call $ 
Call £ 
Call $ 
Call 5 
Call $ 
Call $ 
Call $ 
Call $ 
Call $ 
Call $ 




a ■ 


m n 


32 [fS November 1987 


^ 120 


























weekender 


a thumbwheel frequency 
selector for the Yaesu 
FT-757GX 


If you happen to own a Yaesu FT-757GX transceiver, 
this one-evening project will make its operation more 
convenient and enjoyable. If you don't own one, you 
may find that this article will show the ease and simpli¬ 
city with which features of modern computer-con¬ 
trollable radios can be accessed. 

Because the 757's minimum incremental tuning is 
in 500-kHz steps and the tuning dial moves only 10 
kHz per rotation, any frequency change in other than 
500-kHz steps takes several presses of the button and 
an average of 12-1/2 knob rotations! This project al¬ 
lows thumbwheel entry of any frequency, in or out 
of the current band. The design makes no modifica¬ 
tions to the radio and connects to it with only two 
plugs on the back panel. A circuit board layout is given 
for those who wish to etch a board; the design can 
also be wire-wrapped, with no degradation in perfor¬ 
mance. All normal radio functions — including tuning 
with normal front panel controls — are still available. 

design considerations 

It's best to think of the thumbwheel frequency selec¬ 
tor (TWFS) as a unidirectional data source. Yaesu 
provided an interface to accept commands from an 
external source on the back panel of the 757, which, 
among other things, accepts serially encoded binary 
data as requests for frequency selection options; these 
are documented on page 10 of the 757 Technical Sup¬ 
plement Manual. In addition to duplicating front panel 


Brian J. Mork, KA9SNF, 215 Paddock 
Drive East, Savoy, Illinois 61874 


operations, a command is provided for loading any 
specific frequency. Using this command, discrete 
frequencies may be entered without all the front panel 
dial spinning. The 757 never sends data, so no provi¬ 
sion needs to be made for data flow from the trans¬ 
ceiver. 

This circuit sends a prepackaged stream of 50 bits 
to the radio at 4800 bits per second every time you 
push a "load" button. The outputs of six BCD thumb¬ 
wheel switches are part of the 50-bit stream and indi¬ 
cate what frequency is requested. The thumbwheels 
provide frequency selection with a resolution of 100 
Hz. A two-wire data cable goes from the TWFS to the 
radio back panel and connects to pins 1 and 2 (the 
left and middle pins as viewed from the back) of a 
three-pin connector formally designated as J12 or the 
EXT CNTL jack. (See pages 9, 10, and 40 of the 757 
Technical Supplement Manual for additional details.) 

This pair of data wires, carrying TTL voltage levels, 
is the only connection to the 757 radio that's neces¬ 
sary. But in order to operate the TWFS, a power 
source providing 5 volts is also required. One additional 
connection to the 757 back panel provides 13.8 vdc 
at 800 mA through an RCA phono plug. Using a three- 
terminal fixed regulator to convert the 13.8 volts 
provided by the transceiver to a regulated 5 volts, the 
prototypes were measured to draw 165 mA from the 
radio. If no other accessories use this connection, it 
may be used to power the TWFS. 

design details 

The schematic for the TWFS is shown in fig. 1 . The 
555 provides the clock pulses to the 74LS393 at a fre¬ 
quency of 19.2 kHz. The internal G a and Qfc stages 
of the 393 divide the signal frequency by 4 and the 
remaining six count-stages provide a 6-bit binary num¬ 
ber updated at the rate of 4800 Hz. The frequency 
adjustment of the 555 is done with a ten-turn rheo¬ 
stat. Frequency stability of the 555 is sufficient in this 
application because of the short bursts of data that 
are sent. For instance, assume that the Yaesu can 
tolerate a 1/8 bit error in order to read the data cor¬ 
rectly. A 1/8 bit error on the 50th bit implies 0.25- 
percent relative error, allowing a frequency range of 
the 555 from 19.152 to 19.248 kHz. 

The 393 is configured as a 6-bit counter that auto¬ 
matically shuts itself off when it gets to a count of 50. 
Every time the load button is pressed, the counter is 
reset to zero and counts to 50 one more time. The 6-bit 
binary number generated by the 393 is interpreted by 
the three 74150 and one 153 multiplexers so that one 
of 50 TTL levels are sequentially provided at the out¬ 
put of the 153. 

When no data is being sent (i.e., you haven't 
pressed the load button recently), both address lines 
to the 153 are high and the HALT signal on pin 13 of 
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Table 1. Wiring and data description. 


Bit 

Data 

Wjre 


Bit 

Data 

Wire 


no. 

source 

to 

Description 

no. 

source 

to 

Description 

0 

74150A-8 

0 

partial bit 





1 

-7 

1 

start 

26 

741 BOB-21 

p20 

1 MHz-1 

2 

-6 

1 

10 Hz-1 

27 

-20 

pi 9 

1 MHz-2 

3 

-5 

1 

10 Hz-2 

28 

-19 

p22 

1 MHz-4 

4 

-4 

1 

10 HZ-4 

29 

-18 

P21 

1 MHz-8 

5 

- 3 

1 

10 Hz-8 

30 

-17 

0 

stop 

6 

-2 

p4 

100 Hz -1 

31 

-16 

1 

start 

7 

-1 

p3 

100 Hz-2 

32 

74150C-8 

p24 

10 MHz-1 

8 

-23 

p6 

100 Hz -4 

33 

-7 

P 23 

10 MHz-2 

9 

-22 

p5 

100 Hz-8 

34 

-6 

p26 

10 MHz-4 

10 

-21 

0 

stop 

35 

-5 

p25 

10 MHz-8 

11 

-20 

1 

start 

36 

-4 

1 

100 MHz-1 

12 

-19 

p8 

1 kHz-1 

37 

-3 

1 

100 MHz-2 

13 

-18 

p7 

1 kHz-2 

38 

-2 

1 

100 MHz-4 

14 

-17 

plO 

1 kHz-4 

39 

-1 

1 

100 MHz-8 

15 

-16 

p9 

1 kHz-8 

40 

-23 

0 

stop 

16 

74150B-8 

p12 

10 kHz-1 

41 

-22 

1 

start 

17 

-7 

pll 

10 kHz-2 

42 

-21 

1 


18 

-6 

p14 

10 kHz-4 

43 

-20 

0 


19 

-5 

p13 

10 kHz-8 

44 

-19 

1 


20 

-4 

0 

stop 

45 

-18 

0 


21 

-3 

1 

start 

46 

-17 

1 


22 

-2 

p16 

100 kHz-1 

47 

-16 

1 


23 

-1 

p15 

100 kHz-2 

48 

-HALT- 

command 

24 

-23 

p18 

100 kHz-4 

49 

-HALT- 


to load 

25 

-22 

Pl7 

100 kHz-8 

50 

-HALT- 

frequency 


NOTE: The column headed "Wire to" lists either a header pin number, a "0," or a "t." Header pin numbers 1 and 2 are grounded. 
Each of the remaining 24 header pins must have a 10k pullup resistor. "0" bits are wired to ground and "1" bits are wired to the 
580 - ohm pullup resistor. The column headed "Description" indicates how the bit will be interpreted by the 757 transceiver. Remem¬ 
ber that the 150s invert the data. 
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NEW PRICE! 


ANTENNA POLARITY SWITCHER MODEL APS-1 


The APS-1 is a self-contained control head designed to allow 
remote polarity switching of circular antennas such as the 
Mirage/KLM range of crossed yagis. 




Mnm~m 


■KIM 


^-POLAFWTV-P, 


r^i 


The APS-i may be powered by the power adaptor (included) or may alternately be powered from a vehicle or other 13-17 
VDC source. 

In addition to switchable outputs for two antennas, the APS-1 also contains a 6-13 volt regulated DC power supply. This 
feature is designed for powering items such as preamplifiers. VHF/UHF converters, etc., but may also be used whenever 
a low-current stabilized variable voltage source is required. 


Power Requirement (AC).... 

Power Requirement (DC)..... 


SPECIFIC A TIONS: 

.......117V ± 10% AC 50/60 Hz 15 Watt 

..1M6 VDC 500 mA 


^CT V 


Outputs.. 


Two 12 VDC unregulated, switched {antenna relay supply). 
One 6-13 VDC variable regulated auxiliary supply. 


Total output current 500 mA with AC transformer that is included. 1 amp with optional high current transformer or exter¬ 
nal DC supply. This unit has our popular five (5) year warranty. 


P.O.BOX 1000 


MORGAN HILL., CALIFORNIA 95037 (408) 779-7363 

OUTSIDE CALIF. (800)538-2140 ^ ia> 


* - M 


SAY 


ham m - 


you saw radio 




eg 



Ml potht divider* primes ine 
twill wny to ItfO tl m ? ar+a 4 

anlenrwi AMa. V !, 1 U™a> mir<* 
yun and Al |he lame lent rfldu*A 
IQ-J ■,,* a 1 o A m in I my i'll C 1.1 v(*i ift Q 144 
1 hru 15MHi 'nn, m 1 rn*s □< VHI 
tntf nnwtr r r 3 tv doi ^ *' u u +V mipr R T 
1 + 1 i 1 fl a. d n SHJ n PI if trir 41 C Flu 3 f f f‘ C 1 ? 
nr. with low SWR -it'd fcirOAd op 
■"Him ; [i 11 d»* "Jin 

■ . rrurjiuj ^tyminyn body wth 4 
itU r iltjlo enamor hnifft in .1 rtrli F-■ 

iiin on i««liri|} At f ftAnjJA* 

r,. -s! r t F s uh it ruuylllfittd Uh|l tfi+ ■S'i 
ITrj+y ,iiir.i«lnt.uni A.ailjtblA wlti 
N . unrvorror-i r.n w 

umts uneonflJlipniiHly QUA ran 
Irced ir.r ft-m* 


MOOCI 

144 

I44 4P 

7l&tP 
22 G 4 P 
4302P 
430 4P 
9C2-2P 
903 - 4 P 
123&-2P 
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PRICE 

IS 1 DO 
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S500D 
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SJftOO 

S-i^QO 

55$ 00 
S43 00 
SS7 00 


STROSSERG ENGINEERING, CO 
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FREE CATALOG! 

■ 

I 

1 

1 

Features Hard-to-Find Tools 

i 

and Test Equipment 

i 



Jensen's new cal a log features harrMo- 
Itnd precision tools, tool kits. tool cases 
and lest equipment used by ham radio 
operators, hobbyists scientists, en 
gineers, laboratories and government 
agencies Call or write lor your free copy 
today- 

Depl HR 

|FWS£N || 7&15S 46lh Slntet 
. Phoeni*. AZ 85044 

TOOLS INC. I (602 1 968-624 * 


Electronic Repair Center 

Servicing 

Amateur Commercial Radio 

The most complete repair facility on 
the East Coast. 

Large parts inventory and factory 
authorized warranty service for 
Kenwood, tcom and Yaesu, 

SEND US YOUR PROBLEMS 

Servicing ‘Hams'' for 30 years, no rig 
too Old or new for us, 


1 I rL if-m m M rV 


a7I! :. via* a rji*? xurn i 


4033 Brownsville Road 
Trevose* Pa. 19047 


215 - 357-1400 
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Components for thumbwheel frequency selector. 

Integrated circuits 
1 7805 

1 555 

1 74LS00 

1 74LS10 

1 74LS393 

1 74LS153 

3 74150 

Resistors (all 1/4 watt) 

1 580-ohm (pullup for 17 TTL lines) 

26 10k (thumbwheel and two switch pullups,3x9 SIPS ) 

1 10k miniature ten-turn potentiometer 

1 3k (555 timing) 

1 10k (555 timing) 

Capacitors 

7 0.01 nF (1C decoupling) 

1 0.01 fiF (555 timing, mylar) 

1 50^F (decoupling of 13.8-volt supply, electrolytic) 

1 6.fyiF (decoupling of 5-volt supply, tantalum) 

Hardware 
1 7805 heatsink 

1 Pushbutton switch, 1-pole, 2-throw 

6 BCD thumbwheel switches 

1 RCA phono plug (power, 757 connector) 

1 3-pin SIP socket (0.1-inch spacing , 757 connector) 
1 26-pin , 0.1-inch DIP header and socket 

1 3-pin 0.1-inch SIP header and socket 

2 2-pin 0.1-inch SIP header and socket 

1 Cabinet 


the 153 is available as data — a TTL high level. As 
soon as you press the load button, the 393 counter 
clears to zero and pin 8 of 74150A is sent out as data. 
Because your button presses aren't synchronized with 
the clock, this first bit of data may or may not be held 
for a full 208.3 jxsec (1/4800). That's OK because it's 
a TTL high signal — the same as the quiescent volt¬ 
age level. In effect, the bit sequence has started but 
the 757 doesn't care that the first bit is too short be¬ 
cause it doesn't recognize the TTL high level as the 
first bit. 

The next 40 bits (bits 1-40) encode the thumbwheel- 
selected frequency digits. Data is sent in four 8-bit 
chunks. Each chunk is prefixed with a start bit (TTL 
low) and followed by a stop bit (TTL high), yield¬ 
ing a total of 40 bits. Within each 8 bits, two BCD 
numbers are sent least significant bit first. These 
numbers are read directly from the contacts of the 
thumbwheels, necessitating selection of thumbwheel 
switches with BCD outputs. The frequency is sent 
least significant digit first. The 100-MHz digit and the 
10-Hz digit are permanently wired as zero. The 10-MHz 
through 100-Hz digits are read from the thumbwheels. 

The last 8-bit value sent is decimal 10, which indi¬ 
cates to the transceiver that all the previous data 
should be interpreted as a frequency. The start bit and 
the first 6 bits of this data are retrieved through the 
150/153 multiplex chain as all other bits were. The last 
3 bits (0,0,1, sent in that order) actually reflect the 
status of the counter HALT signal. During the last 3 


bits (48-50) the HALT line, which goes high to disable 
the counter when a count of 50 is reached, is fed 
through the 153. During counts 48 and 49, it is false 
(TTL low); on the 50th count, it goes true (TTL high). 
Because 555 pulses are locked out with this same sig¬ 
nal, the data line stays indefinitely high. 

A/ote that the 150 chip inverts data before passing 
it to the 153. This is the way most BCD switches work 
— grounding the logical true pins. Bits 0-47 are sent 
through the 150s and so are wired inverted. Bits 48-50 
(the HALT line) are not inverted by the 153 alone. 

construction 

The artwork for a double-sided circuit board is 
shown in figs. 2 and 3. A parts list is provided. The 
entire prototype was built using available components, 
though substitutions may be made. The only critical 
parts values are in the 555 timer circuit, and even these 
values could be recalculated to allow use of what you 
have in stock, following the formulas provided in man¬ 
ufacturers' data books. Although low-power Schottky 
integrated circuits are called for wherever possible, 
standard TTL chips would suffice. The power supply 
drain will increase, but no difference in operation will 
be noticed. 

The circuit is simple enough to be wire-wrapped by 
hand; in fact, the prototype was wired on two small 
prototype boards with all the little holes. Provision is 
made on the pc board for a 7805 voltage regulator and 
its two bypass capacitors, assuming the 13.8 volt sup¬ 
ply from the radio will be used. This portion of the cir¬ 
cuit is not shown on the schematic. Refer to a 
manufacturer's data book or the ARRL's Radio Hand¬ 
book for details about the 7800 family of regulators. 
The connections to the 48 data lines of the 150s are 
listed in table 1. 

Power connections and unused pins for all ICs are 
tabulated in table 2. I advise the following general 
order of construction and check-out. Using 1C sock¬ 
ets, wire the entire circuit, including all non-IC com¬ 
ponents. Component placement — following the 
markings on the circuit board — should be straight¬ 
forward. Each of the 1C positions is marked with a 
square pad to indicate pin 1. Three columns of ten 
holes provide a mount for the SIP resistor packages. 
If SIPs aren't available, mount nine 10k resistors on 
end, then connect all the tops of the resistors together 
and into the tenth hole (5 volts). Three holes are pro¬ 
vided for a horizontal-style ten-turn potentiometer. 
Two holes relatively close together provide a mount for 
a radial lead, 13.8-volt decoupling capacitor, but a 
larger axial lead capacitor can be mounted by doubling 
one lead back next to its casing. 

Four off-board connections need to be made. The 
power and data connections are each made with two 
wire cables. The load switch connects to the board 
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Table 2. Power connections and unconnected pins for 
ICs. 


IC 

+ 5 volts 

Ground 

Not Connected 

555 

8 

1 

5 

74LS393 

14 

7 

3,4 

74LS10 

14 

7 

8-11 

74LS00 

14 

7 

8 10 

74LS153 

16 

8 

1,3-7 

74150 

24 

12 

None 


with three wires. Each of these connections can use 
0.1-inch space header strips for neatness. The con¬ 
nection to the thumbwheels is made with a 26-pin 
0.1-inch space dip header. Twenty-five pins are need¬ 
ed (24 BCD data lines and one common ground line); 
they're listed in table 1. 

Install the 7805 regulator. A mounting hole is provid¬ 
ed for laying the regulator flat on its back, but it can 
be left upright if you wish. In either case, a heatsink 
is suggested. Apply power and verify that the correct 
voltages are applied to the proper 1C socket pins. With 
the power off, insert only the 555. Then — with the 
power back on — check to see that pin 14 of the 
74LS10 socket is receiving an oscillating TTL signal. 
Adjust the ten-turn potentiometer until a frequency of 
19.20 kHz is obtained. Turn the power off. 

Install the 393, the 10, and the 74LS00. Apply power 
again and confirm that pins 2 and 12 of the 393 are 
stable at a TTL low level. Pressing and holding the load 
switch should make these pins go to a high level. As 
you're holding in the switch, pin 1 of the 393 should 
be receiving an oscillating signal. Release the load 
switch. Pin 1 should stop oscillating in approximately 
10.4 msec (the time needed to send 50 bits). If a dig¬ 
ital event counter is available, measure pin 5 of the 
393. It should be low while the load button is de¬ 
pressed and count 25 low-to-high transitions when the 
load button is released. Many frequency counters can 
be used as event counters by locking their count gate 
open. 

With the power off, install the remaining four ICs. 
Turn on the power one last time, using the plug on 
the back of the radio if that's your final intention. At 
this point, the data output (pin 9 of the 153) should 
be stable in a TTL high state and a valid 5-byte se¬ 
quence of data should appear whenever the load 
switch is pressed and released. Connect the ground 
side of the data connection to the left side and the 
data line itself to the center pin of the three-pin con¬ 
nector on the back of the 757 (J12). Dial a valid 
Amateur band frequency on the thumbwheels and 
press the load button. The radio should switch directly 
to that frequency! 

If the transceiver doesn't switch to the requested 


Table 3. Bit sequences for two sample frequencies: (A) 
10.000 MHz, and (B) 29.999 MHz. The data sent by the 
TWFS will be interpreted by a normal ASCII computer 
terminal as the characters listed. Ten H bit groups must 
be sent with a maximum of 100 msec betwwen them in 
order to be interpreted correctly by the transceiver. 


(A) 10.000 MHz 

bits MO: 0 0000 
11-20 : 0 0000 
21-30: 0 0000 

31-40: 0 1000 
41 50: 0 0101 


0000 1 
0000 1 
0000 1 
0000 1 
0000 1 


cntrl-@ 
cntrl-(a) 
cntrl-(a) 
cntrl-A 
line feed 


(B) 29.999 MHz 

bits M0: 0 0000 1001 1 

11-20: 0 1001 1001 1 
21 -30: 0 1001 1001 1 

31-40: 0 0100 0000 1 
41 50: 0 0101 0000 1 


cntrl-P <8 bit set) 
cntrl-Y (8 bit set) 
cntrl-Y (8 bit set) 
cntr!-B 
line feed 


frequency after you release the load button, most likely 
one of the data lines into the 150 multiplexers has been 
wired incorrectly. If, after careful checking, everything 
looks correct, the following procedure may reveal the 
problem. Disconnect pin 3 of the 555 from its 1C socket 
(bend it out horizontally) and plug a slowly oscillating 
TTL signal (about 4 Hz) or a low-pulse generator into 
pin 3 of the socket. Press and release the load switch. 
A TTL high level should be available as output data. 
Every four oscillations of the signal generator should 
cause pin 5 of the 393 to change and the data line to 
the radio should update. Set the frequency to 100000 
and confirm the bit sequence shown in table 3(A). 
A frequency of 299999 should provide the bit sequence 
shown in table 3(B). 

conclusion 

This should be a fairly simple project for anyone who 
has worked — even just a little — with digital logic 
circuits. The idea of simply multiplexing hard-wired 
data sequentially out a data line is about as simple a 
communication scheme as possible. I hope others will 
expand this concept to enable a computer to provide 
data to the radio. I know useful commercial programs 
are available, but designs that add greatly to operat¬ 
ing convenience don't need to be difficult to do 
yourself! 

Ironically, although I've had fun designing the cir¬ 
cuit and building several copies of it, I no longer have 
a 757 with which to use it. Therefore, I wish to ex¬ 
press thanks to Gary LaPook, KA9UHH, for the use 
of his radio during the design of the project and for 
proofing the first prototype under actual use condi¬ 
tions. There's a hamfest coming up . / wonder what 
a used 757 might cost? 

ham radio 
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KENWOOD 


IC-7S1A 


IC-02AT 

IC-04AT 


IC-R7000 


IC-3BA 

IC-48A 


TS-711 
TS-B11 


R-2Q0G 


TR*75 1 A 


Kmrtl 


For Orders & Quotes 

CALL TOLL FREE 

1-800-423*2604 

For Other Information AND 
Texas Residents Call: 

( 512 ) 454-2994 


ASTRON 

c on^ORAT I cry 


>2 

Power Supplies 


BENCHER 
PADDLES 




• ARRL 

• AMECO 

• Radio Amateur/ 
Callbook 

• World Radio 
TV Handbook 


Mon.-Frl. 9:00-5:30 
Sat. 9:00-1:00 
Centra) Tima 


5325 N. IH 35 
Austin, Texas 78723 


mi- r m 


Amplifiers 


B&W 

Accessories 
Columbia Cable 
Welx Meters 


BUTTERNUT 

HF6V—HF2V—HF4B 


AP8—A3—ARX-2B—215WB & More 


Mobile HF—6BTV—G6-144B 


lor sen flntennos 






Wi YAESu 

w Now In Stock 


PK-232 

PK-64A 

PK-87 


MFJ-1270-B 
MFJ-1274-B 


Isopole Antennas 


• DIAMOND DISCONE ANTENNAS 

* VAN GORDEN 


Reader Service CHECK OFF Page 106 
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Hustler VHF and UHF antennas offer a combination of gain, durability and value 
which have made them the antenna most often demanded for repeater applications. 

Reliability and Performance - Beyond Your Expectations 


G7 - 144 


E lectrical 

+ Gain 7dBd 


* VSWfl 3 MHz 

under 1.5:1 


Lightning 

Protection 

Shunt Fed 
DC ground 


Termination 

Typ& N Female 


M echanical 

Length 154' 
Weight 10 lbs 


Wind Survival 

100 mph 


Mounting Up to 

2" mast. 



G6 - 440 


Electrical 

• Gain SdSd 


VSWR 8 MH.- 

under 1.5:1 


Lightning 

Protection 

Shunt Fed 
DC ground 


• Termination 

Type N Female 

M echanical 

Length 7*3" 
Weight 16 

Wind Survival 

125 fnph 


Mounting Up to 

2 mast 



HUSTLER, INC. • One Newtronics Place • Mineral Wells, Texas 76067 • (817) 325*1386 
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TECHNIQUES , 


a new country for you? 

We were sitting on the beach in 

front of the luxury hotel. As cool trade- 
winds caressed us, we enjoyed a 
second tall, iced glass of Long Island 
Iced Tea (1/3 each vodka, gin, and 
white rum, with a splash of cola for 
color). 

"How about going on a DXpedition 
to a new country?" I asked The Big 
DXer. 

"No way," he replied. "Look at the 
cost of the Bear Island trip. Activating 
a new country is too expensive these 
days." 

I gestured toward the horizon. 
" There's your new country ~ only a 
few miles away. You can spend your 
nights right here in this dandy resort, 
living it up, and helicopter over and 
back each day. A 15-minute trip to a 
new country! Think how many hams 
you'd make very happy!" 

The Big DXer stared at the island. 
"It looks easy," he said. "What's the 
trick? Why hasn't it been activated 
before?" 

"Well," I replied, "there's a little 
problem . . . 

The barren island of Kahoolawe lies 
a scant dozen miles south of the island 
of Maui, Hawaii. Uninhabited, it has 
no water or electric power. Jurisdiction 
rests with the United States Navy, 


much as in the case of Midway Island; 
the same reasons that Midway is ac¬ 
cepted as a separate DX country, then, 
should be applicable to Kahoolawe. 

The "little problem" is that this is¬ 
land is known as the "bombing island" 
because it's used by the military for 
bombing and assault practice. The 
whole surface of the island, it is said, 
is covered with unexploded ordinance. 
There's a boat dock, however, with an 
area around it that's considered safe 
for occupancy. Armed with a gasoline 
generator, a transceiver, and a port¬ 
able antenna, DXers could conceivably 
operate from this area -- if they could 
obtain permission to land. 

Squinting at the island. The Big 
DXer admitted, "It would be nice to 
know who in the Navy to approach. 
Maybe a DXpedition to Kahoolawe is 
in the cards after all. I'll have another 
Long Island Iced Tea." 

the 10, 18, and 24-MHz 
bands 

As a result of an ITU conference 
some years ago. Radio Amateurs were 
granted operating privileges in narrow 
bands in the 10, 18 and 24-MHz re¬ 
gion. Let's look at these bands as they 
appear in the fall of 1987, together with 
some simple antennas that will get you 
on these bands quickly. 

Although the 50 kHz-wide 10-MHz 


band (10.100 to 10.150 MHz) has en¬ 
joyed a modest amount of CW activ¬ 
ity over the years, it's still largely 
ignored by most Amateurs. One or 
two loud commercial stations operat¬ 
ing in this range must be avoided, but 
otherwise the band is good for DX — 
if activity can be found. 

It seems to me that in order to 
awaken general interest in the band, 
a portion of it should be opened to 
sideband operation, I therefore pro¬ 
pose that the top 25 kHz be opened to 
sideband. Before the band became 
available for general Amateur use, ( 
operated sideband on 10.105 MHz 
with an experimental license for several 
months; I can attest to the fact that 
allocating even a small segment of this 
assignment to sideband would be of 
great benefit to Amateur Radio. How 
about a petition in this regard, ARRL? 

Although available to Amateurs in 
over 40 countries, the 18-MHz band 
(18.068 to 18.168 MHz) is barred to 
United States hams because of alleged 
use by the military. But a number of 
operators monitored this frequency 
region for several months during the 
early summer of 1987 — see fig. 1 for 
a summary of the results of their work. 

There's a small amount of overseas 
Amateur CW operation from 18.068 to 
18.075 MHz. Sometimes there's a 
RTTY signal on 18.070. When it's ac- 
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PacCbmm 


S 


MU® 


TINY TNC-2 

PACKET CONTROLLER 


A MODERN REDESIGN OF THE WORLD FAMOUS TNC-2 


TINY SIZE, TINY PRICE, HUGE VALUE 

THE PERFECT TNC... 

- FOR THE PACKET NEWCOMER - 

- FOR NET/ROM NODES - 

- AS A SECOND OR THIRD TNC - 


‘USES UNMODIFIED TNC-2 SOFTWARE EPROMS 
‘32K RAM AND 32K EPROM STANDARD 

•SUPPORTS BOTH RS-232 AND TTl COMPUTERS, 300-9600 BAUDS 
•EXTRUDED ALUMINUM CABINET WITH OVEN-BAKED WRINKLE FINISH. 
•ONLY 5" x 7" - ABOUT HALF TNC-2 SIZE. 

•WATCHDOG TIMER, MODEM DISCONNECT HEADER, 12V DC OPERATION- 


THE BEST VALUE IN A VHF/HF TNC 

PAC-COMM TNC-220 $159.95 

NOW WITH 32K RAM STANDARD 

CONNECT BOTH HF AND VHF RADIOS PERMANENTLY - 
SELECT FROM THE KEYBOARD 

IN KIT FORM - $129.95 INTERNAL TUNING INDICATOR 


INTRODUCTORY PRICE 

$ 109.95 

PLUS SHIPPING 
FL ADDRESSES, ADO 5% 


READY TO USE-NOT A KIT 

$119.95 AFTER JANUARY FIRST 
DELIVERY BEGINNING 
NOVEMBER 15th 


- $44.95 


ACCESSORIES - 12v WALL MOUNT POWER SUPPLY $9.95 

RS-232 CABLE $9.95, C-64 CABLE $12.95 

TERMINAL SOFTWARE FOR THE PC, C-64, MAC - CALL 


COMING SOON FROM A super low power tnc for portable use PAC-COMM SUPPORTS ALL PACKET NETWORKING- 

PAC COMM • A PLUG IN TNC/NETWORK CARD FOR YOUR PC NET/ROM, TCP/IP , COSI 

_ OUIWM. rAND A UNIQUE new PACKET PRODUCT _ 1 ' 

WRITE OR CALL FOR OUR NEW CATALOG OF PACKET EQUIPMENT, SOFTWARE AND ACCESSORIES. 

S K] Mm M TELEX: 650-288-1526 MCI 

FAX . (813) 672 ^ 8696 TECHNICAL INFORMATION 

(ORDERS ONLY) . ■■ ..n " . . \7:30 AM - 11 PM EASTERN 

800-223-3511 (Pac-Comm, 3652 West Cypress St., Tampa, FL 33607^ (813) 874-2980 


TOLL FREE 
(ORDERS ONLY) 

800-223-3511 

EXCEPT FLORIDA 


-A SUPER LOW POWER TNC FOR PORTABLE USE 
-A PLUG IN TNC/NETWORK CARD FOR YOUR PC 
AND ... A UNIQUE NEW PACKET PRODUCT 


oucevw 


(813) 874-2980 
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YOU NAME IT. 
WE’VE GOT IT! 

At Consolidated Electronics Inc we carry over 10.000 
parts and products such as fuses, semiconductors, 
batteries, capacitors, resistors, wire, cables, connectors, 
antennas, chemicals, speakers, test equipment, solder¬ 
ing equipment, styli and cartridges, video heads, 
telephone accessories, and more Consolidated 
Electronics is an authorized distributor for 


Action’ GE‘ Plumb 

Arnperex" LPS' SAMS 

Amphenol 1 ' Loctite" Simps 

Argos' Kester* Tech ! 

Beckman TM Mercer tm Thord. 

B&K Precision tm Nicholson' Ungar 

Bogan - I . OC WhiteVIZ Trv 

Burgess’ i OK Tools' Wabei 

CTS' Panavise 1 * Wahl" 

Eiectro-Voice’ I I Pedro' Weller 

Fluke' Philips* Xcehte 

All part orders shipped in 24 hours. 

2 Year warranty on all parts. 

Call toll free today. 


Plumb' 

SAMS tm 
Simpson’ 

Tech Spray tm 

Thordarson’ 

Ungar’ 

VIZ TM 
Waber * 

Wahl’ 

Weller' 

Xceiite* 


1 -800-543-3568 

CONSOLIDATED 

ELECTRONICS 

705 Watervliet Ave Dayton. Ohio 45420 2599 
Tei (513)252 5662 Telex 288 229 FAX 513-252 4066 


KENNEDY ASSOCIATES 

Stocking all major lines. San Antonio’s 
Ham Store. Great Prices—Great Service. 
Factory authorized sales and service. 
Hours: M-F 10-6; SAT 9-3 


KENWOOD 


ms§u 

ETHIICO 



Amateur Radio Division 
S707A Mobud 
San Antonio, TX 78238 

Telephone: 512-680-6110 


V/SA 


r ^ 

1 Maxtor Cold 


INDUSTRIAL QUALITY 
REPLACEMENT BATTERIES 
FOR COMMUNICATIONS 

Nickel-Cadmium, Alkaline,Lithium,etc. 
Repair Packs For 

ICOM®, KENWOOD, YAESU, 
SANTEC, AZDEN, TEMPO, 
CORDLESS PHONES ...AND MORE' 

NEW! I.C.E. PACK *49 9S 


E.H. YOST & CO 

EVERETT H. YOST KB9XI 

7344 TETIVA RD. 

\ SAUK CITY. Wl 53583 

) ASK FOB OUB CATALOG 




(608) 643-3194 
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FREQUENCY (MHi) 
IB. 070 - 


18 . 080 - 


18.090- 


18.100 


18 . HO 


) 8 . 120 


18.130 


18.140 


18.150 


18.160 


RT TY 


88C 


CARRIER/RTTY 
FAX 


RTTY, WX 


— MUL T/RL EX 


— FAX 


. - "PICCOLO' 


— CVY 


-CARRIER hi 


RTTY 


fig. 1. Spread of non-Amateur signals in 
the 18.068- to 18.168-MHz range. 


tive, that frequency is avoided. This 
signal isn't on often, however, and 
when it's on, it's usually in "idle" 
mode. The BBC overseas service is 
quite active on 18.08, and there's a 
cluster of RTTY and FAX activity from 
18.088 to 18.093 MHz. 

Two RTTY weather signals are quite 
active near 18.104, with a multiplex 
signal slightly higher than 18.120 MHz. 
Near 18.130 there's a FAX transmis¬ 
sion with a "piccolo" signal just above 
it. There are CW signals near 18.140 
and 18.150. At the top of the range, 
there are several RTTY stations near 
18.165 MHz. 

It isn't clear that any or all of these 
stations are United States military. In 
fact, some of the signals sound as if 
they're arriving from overseas. None 
of them are on continuously except for 


the BBC relay transmission on 18.080 
MHz, which is very active. 

Amateur sideband operation takes 
place around 18.10 MHz. Stations in 
Europe, Africa, South America, and 
Australia have been logged from time 
to time. 

After observing the 18-MHz band 
for over four years, it seems to me that 
the military's need for this span of fre¬ 
quencies makes for a pretty thin argu¬ 
ment. 1 propose that the burden of 
proof of usage be placed on those 
opposing the presence of United 
States Amateurs in this band. Merely 
stating that the band is in use by the 
military, without proof of occupancy, 
should not justify the FCC's withhold¬ 
ing the band until 1989. 

Australia had several government 
and military assignments in this fre¬ 
quency range. When they opened the 
band to VK hams, they merely identi¬ 
fied certain small spots as "off limits" 
to Amateur operation. Our govern- 


antenna cut to the dimensions shown 
in fig. 2. Even if you can't transmit on 
these bands, I urge you to listen, just 
to get the "feel" of propagation in 
these interesting portions of the radio 
spectrum. 

WOSVM's mini-dipole 

Amateurs have used miniature an¬ 
tennas on 40 meters for years. The 
smallest antenna that comes to mind 
is the loaded 40-meter mobile whip. 
Some hams who've placed two of 
them back-to-back to form a compact 
dipole (about 16 feet long) have found 
that the mini-antenna works quite well 
if it's mounted up in the air. 

Even so, the 16-foot antenna is still 
too big for some hams who are un¬ 
lucky enough to be handicapped by 
location. How about an indoor 40- 
meter antenna? 

Jack Sobel wrestled with this idea 
for some time and finally came up with 
the antenna shown in fig. 3. He decid- 


r 

i 



fig, 2. A "quickie" dipole for 10, 18. or 24 MHz. Feedfine is wound into choke at point 
it attaches to antenna. Waterproof coax end at antenna. 


ment could do the same thing if it 
wanted to! 

The 24-MHz band (24.89 to 24.99 
MHz) is in good use and, as the sun¬ 
spot cycle rises, will quickly become 
one of the better DX bands. Overseas 
DX signals pound in, even from sta¬ 
tions running low power. Make sure 
you operate this band during the fall 
and winter DX season! 

You can get on the 10, 18, and 
24-MHz bands quickly with a dipole 


ed to use a long, thin radiating coil, or 
helix. Many hams frown on the helix 
antenna, but Jack and others have had 
good luck with the configuration. 

Since material was at hand to make 
an antenna about 2 feet long, he 
decided this length would be a good 
place to start. The idea was to wind 
the antenna into a helix, or coil, and 
then place a matching coil at the 
center. Because the radiation resis¬ 
tance of the helix was bound to be 
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25 " 


LI L 2 

L 3 



TRANSMATCH 

fig. 3. The mini-antenna of WOSVM. Adjust coax tap for best SWR at resonance. 



very low, Jack chose a tapped match¬ 
ing coil technique to approximate a 
match to a 50-ohm line. And since 
antenna Q would be very high, he 
decided to use a Transmatch at the 
station end of the transmission line. 

construction details 

The antenna can be wound on a 
cardboard mailing tube. Coils LI and 
L2 are 10 inches long and wound at six 
turns per inch (60 turns per coil of No. 
12 AWG insulated wire). Coil L3 is 5 
inches long and wound at six turns per 
inch (30 turns) of No. 12 tinned wire. 
Coil L3 is wound in the direction oppo¬ 
site to the direction in which coils LI 
and L2 are wound. The braid of the 
coax line is attached to the center 
point of L3, and the center conductor 
is tapped out until a match is found to 
provide the lowest value of SWR at 
the resonant frequency of the antenna. 
Resonance is established with the aid 
of a dip meter before the antenna is 
attached. The tap point is about 2/3 
the distance from the center to one 
end of L3. (The exact point depends 
upon the coupling between the an¬ 
tenna and nearby objects and the ex¬ 
act spacing of the windings.) 

The antenna is fed with an electri¬ 
cal half-wavelength of RG-58/U coax. 
The line can be coiled up if it's too long 
to fit the available space. 

The passband of the antenna is 
quite sharp, and if operation across the 
40-meter band is desired, a Trans¬ 
match is necessary at the transmitter 
end of the line. 

The antenna should be sprayed with 
a transparent polyurethane material or 
“corona dope" (a cellulosic resin such 
as General Cement's No. 10-4702). So 
far, the antenna has been run only at 
low power levels; since there may be 
danger of corona discharge at the 
outer ends of the windings, it's best to 
use the spray coating to help prevent 
this. 

The antenna should be mounted as 
high in the air as possible and placed 
in a position where it can't be touched. 
There's very high rf potential at the 
ends of the little antenna, and an un¬ 
suspecting person could get a nasty rf 


burn during transmitter operation. 

If more space is available, two mail¬ 
ing tubes can be epoxied together and 
the turns-per-inch increased so that 
the antenna covers more length along 
the longer tube. The winding will have 
to be readjusted to frequency with a 
dip meter if this change is made. 

So far. Jack's contacts have been 
limited to a few hundred miles on 40 
meters. He says it isn't as good as a 
full-size dipole, but it's small and can 
be used in an apartment. 

a communications speaker 
system 

Tired of listening to that annoying 
high-frequency "monkey chatter" that 


seems to sneak through the receiver 
filter system? It can be extremely tiring, 
especially in a DX contest. The VK 
boys seem to have a handle on that 
problem. Rodney Champness, VK3UG, 
writing in the March, 1987, issue of 
Amateur Radio , the publication of the 
Wireless Institute of Australia, shows 
a simple audio filter that can be placed 
in the speaker line (fig. 4) to substan¬ 
tially reduce frequencies above 2500 
Hz. A switch on the filter allows nor¬ 
mal wideband reception to be retained. 

The 1-mH inductor should be able 
to carry the audio current in the speak¬ 
er circuit (something less than 1 
ampere). 

ham radio 
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Yaesu’s FT-736R. 
Because you never know 

who’s listening. 


Why just dream of talking 
beyond earth? 

With Yaesu’s new FT-736R 
VHF/ UHF base station, you 
can discover some of the best 
DX happening in ham radio. 

Via moon bounce, TYopo. Aurora. 
Meteor stutter. 1 )r satellites. 

You see, the FT-736R is the 
most complete, feature-packed 
rig ever designed for t he serious 
VHF/l'HF operator. But you’d 
expect this of t he successor to 
our legendary FT-726R. 

For starters, the FT-736R 
comes factory-equipped for 
SSB.CWand FM operation on 
2 meters and 70 cm 1 130-450 
MHz!), with two additional slots 
for optional 60 -M H z, 220- M H z, 
or 1.2-GHz modules. 

Grossband full duplex capa¬ 
bility is built into every 1 T736R 
tor satellite work. And the satel¬ 



lite tracking function ( normal 
and reverse modes) keeps you 
on target through a transponder. 

The FT7:!0R delivers 25 
watts RF output on 2 meters, 
220 MHz, and 70 cm. And 10 
watts on (i meters and 1.2 GHz. 
Store frequency, mode, PL 
frequency; and repeater shift 
in each of the 100 memories. 

For serious VHF/ I MF work, 
use the RF speech processor. 

IF shift IF tiot('h filter. (’Wand 
FM wide/narrow IF filters. 

VOX. Noise blanker. Three- 
position AGO solution. Preamp 
switch tor activating your 


tower-mnunt preamplifier. Even 
an offset display for measuring 
observed Doppler shift on 
DX links. 

And to custom design your 
FT 736ft station, choose from 
these popular optional accesso¬ 
ries: Iambic kever module. 
FTS-8 CTCSS encode/decode 
unit. FVS-1 voice synthesizer. 
FMP-1AQS digital message 
display unit. 1.2 (III/. VIA'rnml 
ule. MDTB8 desk microphone. 
E-736 DC cable. And CAT 
(Computer Aided Thinsceiver) 
system software. 

Discover the FT 73()R at 
yourYaesu dealer today. But 

V V 

first make plenty of mom for 
exotic QSL cards. Because 
you urnr know who’s listening. 
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ICOMI KENWOC 




For Orders & Quotes Call Toll Free: 800-336-4799 

In New England (except NH): 800 237-0047 In Virginia: 800-572-4201 


rve Hams Better 

With DISCOUNT Prices 


EGE VIRGINIA 

14803 Build America Drive Bldg B 
Woodhndqe Virqinia 22191 
Information (703)643 1063 
Service Depl 1703) 494 8760 

Slore Hours M th 10 b 
F 10-8 
Sal 10-4 

[Order Hours M F 9-7 
S at 10 4 

EGE NEW ENGLAND 

8 Sides Road 

Salem New Hampshire 03079 

New Hampshire Orders.* 

info 8 Service (603) 898-3760 

Store Hours MTuWF 10-5 
Ih 10- 8 
Sal 10-4 

* Order & mc 11 credit you $1 lor me call 


TS 440S 

HF Transceiver 
with Antenna Tuner 


1C 751A 

HF Transceiver wnh 
General Coverage Receiver 


FT 23/33/73 

Mini HTs tor 2m 
720/440 MHz 


1C 3200 

?m/440 MHz Mobile 


FT 727R 

7m/ 440 MHz Dual Band HT 


Corsair II 
Model 561 

HF Transceiver 


meoiSTRiBuroR 

Our associate store 
Davis & Jackson Rd P 0 Box 293 
Lacombe. Louisiana 70445 
Info & Service (504) 882-5355 


FT 767GX 

All Mode Transceiver 
with CAT System 


Paragon 

Amateur Transceiver with 
General Coverage Receiver 


Terms: \o personal accepted 
\htces ao not include shtpprnq UPS 
C00 let $/ 3*> per package & ICC'* are 
-.ubfcct to change without notice or 
oonqjtion Products are not sold tor 
evaluation Authoo/ei1 returns are sub 
fCft to j rSS restocking jnd handling 
tee ana credit wit) be issued lor use on 
iour nett purchase [Gt supports the 
manutM tutors warranties to o<*r a 
copy 0* a warranty prior to purchase 
c,itt customer service at S03 643 t063 
and it will be fur rushed at no cost 


NEW 

FT 757GX Mark II 

HF Transceiver with 
Genera) Coverage Receiver 


■ TH P 2?5AT 

2m Handheld 

TH 21BT/31BT/41BT 

Mini Handhelds 
lor ?m/2?0 MHz/440 MHz 


Winter Buyer’s 
Guide/Catalog 
Available - Send $1 


Micro 2AT 

Mini 2m Handheld 


FRG 9600 

Scanning Receiver 
or 60-905 MHz FM/AM/SSB 


R 5000 

General Coverage Receiver 


1C 02AT/03AT/04AT 

Handheld lor 2m/220/440 


Amateur HF Bands 

Cushcralt Butternul. KLM. 

Mosley, Hy-Gam, Mini- 
Products. B&W. Van Gorden. 

Hustler. Larsen. Antenna 
Specialists. Centurion. Smiley 

Antennas in Stock 

tor Mobiles. Base Stations, 
and Handhelds 


KDK 

FM 240 2m Mobile 

SONY 

Receivers 

REGENCY 

BEARCAT 

Scanners 

MIDLAND 

CB Radios 

COBRA 

Bs Radar Detectors. Phones 

UNIDEN 

CBs, Radar Detectors 

WHISTLER 

Radar Detectors 


AMPLIFIERS 

Vocom Daiwa TE Systems 
Amp Supply Mirage Almco 
Amentron lokyo Hy Power 
RF Concepts 

ANTENNA TUNERS 

Amp Supply Amentron MFJ 

Switches. Couplers. Filters. 
Connectors. Mikes. Keyers, 
Paddles. Headsets. Clocks. 
Rooks. Power Supplies 


Packet Controllers 

Kantromcs and MFJ 

Amateur Software 

Ham Data Software tor 
Commodore Computers 
Ask lor Descriptions 

RTTY/Morse/Amtor 

Hardware and Software and 
packages by Kantromcs, 
Microiog HAL MFJ & more 


UNARCOROHN 

TRI-EX 

HY-GAIN 

Ask lor package quotes on 
complete tower assemblies 
including Phillystran. guy 
wire antennas, rotators, etc 

ROTATORS 

Kenpro Alliance Daiwa. 
Telex Hy Gain 


Everything from mini rubber 
duckies to huge monobanders 


ASK FOR PACKAGE 
DEALS ON ANTENNAS 
AND ACCESSORIES 


Also... 

Antennas tor Scanners. CBs 
Marine, Commercial, and 
Short Wave Listening 
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Toroid Coros* 
Iron Powder 
& Ferrite. 
Ferrite Beads 
Ferrite Rods. 


£ft?e catalog and winding chart on request 


v* 142 


November 1987 [f3 47 


l 3 it<usr "nmd inl'inruiFujii nboul thivie Illicit 

NtllTlH_ — 

i '.i mui hi ny t Iuh1 1 1uturn_ 
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iiti Nttrih ZiHh KuhiI Ann Arlmr Ml 4ttl!K> 


Bo* 455. Escondido, CA 92025 
Phono: (619) 747-3343 


COMMUNICATIONS RECEIVERS 
THE VACUUM TUBE ERA: 

c _j0 clorous vkaks 

1932-1981 

• Book covers industry history 

• Spt-fcs on /DO receivers 

* 1 j 1 company histories 
#112 photos 

# I nr collectors* connoisseurs 
and admirers of receivers 

SH.9S plus ft? P/S, SASt far 
details, 
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available in microform 
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Now that 
you can speak 

talk to Larsen. 

Novice Enhancement opens up a 
whole new way for novices to com¬ 
municate, To make the most of it, talk 
to Larsen Electronics. 

We'll tell you how Larsen antennas 
can greatly improve your powers of 
communication. We'll also explain 
how Larsen 220 and 1296 MHz 
antennas are designed to give you 
the best performance. 

Talk to your Larsen amateur dealer 
today, and see if Larsen performance 
doesn't speak for itself. 


Lcirsen Antennas 

The Amateur's Professional 


Sec y>>ur favorite amateur dealer or write for a free amateur catalog 

IN USA Larsen Electronics, Inc 11611 fj E 50th Aw PQ Box 1799 Vancouver WA 9B668 206-5/3-2722 
IN CANADA Canadian Larsen Electronics Ltd. 149 West Blti Avenue Vancouver BC V5V 1K3 604-872-8517 


Iron Powder and Ferrite 

TOROIDAL CORES 


Shielding Beads, Shielded Coil Forms 
Ferrite Rods, Pot Cores, Baiuns, Etc. 

Small Orders Welcome 
Free 'Tech-Data' Flyer _ 


AMID0N.. c • 

Since 1963 


12033 Otsego Street, North Hollywood, Calif. 91607 


in Germany E<e*lw-Men VIMfteim - M(ijres Sir 68 *930 DtHnofcHfl West Germany 

in japan Tayom^rj UtClfOniCS CCt^OJny UtJ 7 9 ? Cfieme Sala Kantfa Chiyoda *11 Japan 
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here is the next generation Repeater 

2 meters - 220 - 440 


MARK 4CR 


The only repeaters and controllers 
with REAL SPEECH! 


No other repeaters or controllers match 
Mark 4 in capability and features. That’s 
why Mark 4 is the performance leader at 
amateur and commercial repeater sites 
around the world. Only Mark 4 gives you 
Message Master tm real speech • voice 
readout of received signal strength, 
deviation, and frequency error • 4- 
channel receiver voting • clock time 
announcements and function control • 7- 
helical filter receiver • extensive phone 
patch functions. Unlike others. Mark 4 
even includes power supply and a 
handsome cabinet. 

Call or write for specifications on the 
repeater, controller, and receiver winners. 


Create messages just by talking. Speak any phrases or 
words in any languages or dialect and your own voice 
is stored instantly in solid-state memory. Perfect for 
emergency warnings, club news bulletins, and DX 
alerts. Create unique ID and tail messages, and the 
ultimate in a real speech user mailbox — only with a 
Mark 4. 


mm 

mm 




MICRO CONTROL SPECIALTIES 

Division of Kendecom Inc. 

23 Elm Park, Groveland, MA 01834 (617) 372-3442 


TELEX 4932256 Kendecom 


FAX 


617-373-7304 


BUCK DACRON" POLYESTER 
ANTENNA ROPE 

• UNPROTECTED 

• HIGH ABRASION RESISTANCE 

• REQUIRES NO EXPENSIVE POTTING HEADS 

• EASY TO TIE & UNTIE KNOTS 

• EASY TO CUT WITH OUR HOT KNIFE 

• SIZES 3132" 3/16" 5/16" 

• SATISFIED CUSTOMERS OECLARE EXCEL 
FENCE THROUGHOUT USA 


LET US INTRODUCE OUR DACRON■ 

ROPE TO YOU • SEND YOUR NAME AND 
ADDRESS AND WE LL SEND YOU FREE 
SAMPLES OF EACH SIZE AND COMPLETE 
ORDERING INFORMATION 

Dealer Inquiries Invited 
In Australia con lad 
AIN Antennas Btrchip. Victoria 

M. ». * . ....___ 


c./nihali/' 247?[ASTMAN AVI BUILDING?1 

VrK jK n J.p eT C VLNlURA CALIFORNIA 93003 

/V textiles.inc. ibo,»6M79Q3 
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ICOM 
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COMMUNICATIONS 


Contact us for all of your amateur radio 
neods FEATURING 

ICOM AF-A L ARSEN VAN GORDEN 
VIBROPLEX NYE VIKING. FALCON 
COMM LEADING EDGE. ARRL PUBLI 
CATIONS. KAGLO. HAMTRONICS. 
PROWRITER. ELEPHANT DISKS. 
DEBCO TRIONYX 


915 North Main Street 
Jamestown, New York 14701 


AnAm 


PH. (716)664-6345 


i m 


NO TUNERS! 
NO RADIALS! 
0 ^ NO RESISTORS! 

NO COMPROMISE! 
THREE EXCELLENT REVIEWS IUS1 
DON’T HAPPEN BY ( HAN( E. 

C AIL US LOR A FREE CATALOGUE. 

’Si'h'vifU in ( f( i f Ur/Li 

*Nrp!~l *N(» *M.m li " ( t'lMi, 

NEW LOCATION! 
BILAL COMPANY 
I 17 M.m(hcsl(*r l>r. 
Florissant, Colo. 80816 
(30 i) 6874)610 


Invitation to Authors 

ham radio welcomes manuscripts 
from readers. If you have an idea for 
an article you'd like to have considered 
for publication, send for a free copy 
of the ham radio Author's Guide. 
Address your request to ham radio, 
Greenville, New Hampshire 03048 
(SASE appreciated). 
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PRACTICALLY SPEAKING... 


°Z 




using voltage 
comparators 

A voltage comparator is basically an 
operational amplifier (or derived from 
the op amp) that has no negative feed¬ 
back network (see fig. 1 A). The open- 
loop gain of the op amp is very high 
— on the order of 50,000 at the low 
end to more than 1,000,000 for many 
devices. Thus, with no negative feed¬ 
back the operational amplifier func¬ 
tions as a very high-gain amplifier with 
an output that saturates with only a 
few millivolts input potential. For ex¬ 
ample, with a gain of 100,000, and a 
maximum output potential of 10 volts, 
the amplifier will saturate with only 10 
volts/100,000, or 0.1-mV input. 

So what use is an amplifier that sat¬ 
urates with only a few millivolts of 
input voltage? The comparator is used 
to compare two input voltages and 
generate an output that denotes their 
relationship. In fig. 1A, potential V t is 
applied to the inverting input, and V 2 
is applied to the noninverting input. If 
Vi = V 2 , then V 0 = 0. Otherwise, the 
output voltage obeys the relationships 
shown in fig. IB. The transfer func¬ 
tion of the comparator is shown in fig. 
IB. According to the normal rules 
for operational amplifiers, when Vi is 
larger than V 2 (see fig. 1A), it looks 
as if a positive input has been applied 
to the inverting input, so the output 
potential saturates at V - . Alternative¬ 
ly, when Vi is smaller than V 2 , it looks 
like a negative input potential, so the 
output is V +. 

Typical Amateur examples include 


over- and under-deviation alarms on 
repeater receiver detector outputs, and 
over-temperature alarms for electronic 
equipment. For example, some form 
of alarm is needed at unattended re¬ 
peater sites. The comparator can be 
used to let the control operator know 
by telephone or radio telemetry link 
that something is amiss. Other appli¬ 
cations will occur to most readers in 
the light of their own special needs. 

There is a small hysteresis band 
around zero, however, where no out¬ 
put changes occur. This is an unfor¬ 
tunate defect in practical op amps, and 
seems to fly in the face of the theory 
when that hysteresis band is larger 
than the potential needed to saturate 
the output terminal. 

Several years ago, while working in 
a hospital electronics Jab, I measured 
the hysteresis band on a number of 
operational amplifiers and 1C compar¬ 
ators (LM-311). Not surprisingly, the 
741-family devices had terrible hystere¬ 
sis levels, on the order of 25 mV. The 
LM-311 devices had 8- to 10-mV hys¬ 
teresis, which surprised me. Also sur¬ 
prising was the fact that then-premium 
devices such as the /aA- 725 had 10 to 
20 mV of hysteresis (I haven't tested 
modern high-performance units). The 
overall best device was a non-premium 
device that is readily available to 
Amateurs and other hobbyists: the 
CA-3140 (a BiMOS operational ampli¬ 
fier), which uses the industry standard 
"741" pinouts, as shown in fig. 1A. 

The LM-311 device (fig. 2A) is a 
low-cost voltage comparator in IC 
form. Although based on op amp cir- 
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GAAS-FET PREAMPS 



SSe ELECTRONIC, WEST GERMANY 

The SSB Electronics preamplifiers represent >t teat progress mpre 
amplifier design. Both the MV 144$ and MV4232S preamps use 
genuine microwave GAA .V /E TS, 

The input circuit transformation results in exceptionally low noise 
hyures with overall gam of preamps being internally adjustable from 
15 to 25 dB The M 1/ 144 S and M V432S a re h 11 fit m < * sohi f alummun t 
case with shunless steef hardware throughout, with flanges of coax 
connectors and fastening screws coated with silicone grease to 
prevent cQrfusion A MV I296S 1 tmdef is also aVi.iliable. 

The DCW75A sequencer contains an electronically timed controller 
that delays the turn of a power amplifier until the preamp has turned 
off Power (or the preamps ts supplied automatically thru die coax 
cable /he sequencer is switched thru the push to talk fine of the T R. 
with additional relay outputs. 



SPEClf /CA TfONS 
MV144S01 

Ft eg. Range 

Noise figure 

Gan i tin ten ml ad/us table} 

Man Thru Power 

Coi sectors 

Max Mast Dta Mount 

MV432SO! 

Frog Range 

Noise figtrre 

Gam (internal adjustable! 

Max Thru Power 

Connectors 

Max Mast Dm Mount 


2 Meter GAAS FET Preamp 
144 140 MH/ 

0.5 dB 
15-25 dB 
WOO watts 
N female 
58MM (2 Y< "I 
Price $ 199 00 

432 MC GAAS PET Preamp 
430 440 MH/ 

0 7 dB 
15 25 dB 
500 watts 
N female 
58MM (2 V* V 
PnceS 199 00 


DCW15A Seguencar Con trotier 


Max Thru Power 


Insertion i nss 
Opera fin g Vol tag i ■ 


2M WOO watts 
432 500 watts 
23 CM 200 waits 
i t i .v:> than 0. 108 
13 8 VDC (® 400 MA 
(internal fusel 
Price $79 00 



ALBUQUERQUE, NEW MEXICO 87123 * (505) 292-7509 


m *40 

Val Con in t In t: is the , t uthotiltdU S Bis tribe C >r tor ties and seivn t ■ of SSB 
electronic's products Wr are presently tmpur hog alt of fh product hue which ut 
chides j irennif is, v tu tut v i cei rim vertoi > at id f eu csveiU ns for flu VHf I iHf * md 
Out fvwnYC hands Serious weak signal operators demand the hest 
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fig. 2A. LM-311 voltage comparator. 

fig. 2B. Zeners improve transfer charac¬ 
teristic and speed, and limit output vol¬ 
tage of the comparator. 


cuitry, this device is specifically 
designed as a comparator. Contrary to 
op amp practice, it has a ground ter¬ 
minal (pin 1 ) and requires an output 
pull-up resistor (R) to a positive vol¬ 
tage. The output terminal can drive 
loads such as relay coils, lamps, and 
LEDs to potentials of 40 to 50 volts (de¬ 
pending upon the type of device) and 
50 mA. If the LM-311 is operated for 
compatibility with TTL digital logic, the 
pull-up resistor should be terminated 
at a +5 VDC potential, and R should 
be 1 to 3.3 k. 

A means for limiting the output level, 
improving the sharpness of the trans¬ 
fer function corners (see fig. IB), and 
improving speed by reducing latch-up 
problems, is shown in fig. 2B. In this 
circuit, two zener diodes are connect¬ 
ed back-to-back across the output line. 
When the output voltage is HIGH, it 
is then limited to V^i + 0.7 volts; 
when LOW, it is + 0.7 volts. 
These potentials represent the zener 
voltages of and CR 2 , plus the nor¬ 
mal forward-bias voltage drop of the 
alternate diode. 

Figure 3 shows a means for increas¬ 


ing the drive capacity of the compar¬ 
ator. In this circuit a switching 
transistor (a 2N3704, 2N2222, etc.) is 
used to control a larger load such as 
the relay coil shown here. The output 
voltage (V 0 of the comparator's used 
to set up the bias for the NPN transis¬ 
tor. When the comparator output is 
HIGH, the transistor is biased hard-on 
and the load is grounded. Alternative¬ 
ly, when the comparator output is 
LOW, the transistor is reverse biased 
and the load remains ungrounded. 

The diode across the relay coil is 
essential for any inductive load. When 
the magnetic field surrounding a coil 
collapses the counter EMF generates 
a high-voltage spike that is capable of 
damaging components or interrupting 
circuit operation (especially digital cir¬ 
cuits). Though the diode is normally 


reverse biased, it is forward biased for 
the counter EMF spike. The diode 
therefore clamps the spike to about 
0.7 volts. 

Figure 4 shows two methods. One 
is a zero-offset control used to reduce 
the effects of the hysteresis band, 
while the other is the so-called current 
mode. The offset control (R 4 ) slightly 
biases one input to a non-zero level so 
that it's ready to trip when the other 
input is non-zero. In this particular case 
the inverting input is grounded (V 2 - 
0 ), but could as easily be a non-zero 
voltage. 

Current mode operation is usually 
faster and less prone to latch-up than 
voltage mode. For this reason, current 
mode comparators are sometimes 
used in high-speed analog-to-digital 
converters (A/D). Assume that the 
noninverting input is grounded. In this 
case, the output potential V 0 will 
reflect the relationship of the two cur¬ 
rents. If I-) = I 2 , then V 0 - 0. This cir¬ 
cuit is, to the outside observer, a 
voltage comparator in that !•) = V^/Ri 
and l 2 = V 2 /R 2 * Of course, it's also 
useful for current output devices such 
as the LM-334 temperature monitor 1C. 
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fig. 4. Two methods of reducing the hys¬ 
teresis band effect: zero offset control 
and current mode operation. 
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Figure 5 shows a zero-crossing de¬ 
tector circuit. In this case a compara¬ 
tor is connected with its noninverting 
input grounded. When Vj n is non-zero, 
then the output will also be non-zero. 
But when the input voltage crosses 
zero, the output briefly goes to zero, 
producing the differential output pulse 
shown. 

A window comparator is shown in 
fig. 6. This circuit consists of two 
comparators connected so that one or 
the other input is activated when the 
input voltage (V jn ) exceeds either posi¬ 
tive or negative limits. The limits are 
determined by setting Vi or V 2 refer¬ 
ence voltages. An over- and under¬ 
deviation alarm, as heard on some 
repeaters, is a possible application for 
this circuit. The output of the fm 
demodulator is a voltage that is 
proportional to deviation, so this cir¬ 
cuit is a natural for that use (although 
the demodulator voltage will probably 
require some amplification). The circuit 
is also used for over- and under-tem¬ 
perature alarms, and other such appli¬ 
cations where a range of permissible 
values exists between two forbidden 
regions. 

Figure 7A shows a method for 
biasing either input to a specific refer¬ 
ence voltage. Although in this case the 
noninverting input is biased and the 
inverting input is active, the roles 
can just as easily be reversed. Two 
methods of biasing are used: resistor 
voltage divider and zener diode. If R 2 


is replaced with a zener diode, then the 
reference potential is the zener poten¬ 
tial. In that case, Ri is the normal 
current-limiting resistor needed to pro¬ 
tect the zener from self-destruction. In 
the case where a resistor voltage 
divider is used, the bias voltage V*| is 
set by the voltage divider equation: 

y = R 2 ( V + ) ( 1 ) 

R, + R 2 


For example, suppose Ri = R 2 = 
10k, and V+ = 12 VDC: 

v = (10k) (+ 12 VDC) 

1 (10k + 10k) 

V, = = 6 volts 

! 'ISM. 



Figure 7B shows an over-tempera¬ 
ture circuit based on fig. 7A. In this 
circuit the inverting input is biased by 
R 1 /R 2 , while the noninverting input is 
set by another voltage divider, R 4 / 
RTi. Resistance RTi is a thermistor, 
which has a resistance proportional (or 
inversely proportional in some types) 
to the temperature. Potentiometer R 4 
is used to set the trip point tempera¬ 
ture. The values of the resistors de¬ 
pend upon the set trip point desired 
and the resistance of the thermistor 
over the range of temperatures being 
monitored. 

an invitation 

I'd like to hear what you think of this 
column. I also welcome your sugges¬ 
tions for future topics. You can reach 
me at P.O. Box 1099, Falls Church, 
Virginia 22041. 

ham radio 


-- 

CONFERENCE 

PROCEEDINGS 


21 st Central States VHF Society 
Conference held in Arlington, Texas, 
July 23-26, 1987. 28 papers covering 
everything from use of TVRO dishes 
for moonbounce to a solid state 
amplifier for 5.7 GHz. 166 pages. 

6th ARRL Computer Networking 
Conference held in Redondo Beach, 
California, August 29, 1987. 29 

papers (approximately 150 pages) will 
appear in the proceedings booklet. 
Copies will be available at the 
conference or from ARRL after Sep¬ 
tember 1. 

MICROWAVE UPDATE 1987 held in 
Estes Park, Colorado, September IQ- 
13, 1987. 15 papers (approximately 
100 pages) appear in the proceedings 
booklet. Copies will be available at 
the conference or from ARRL after 
September 14. 

Proceedings booklets are $10.00 each 
plus $2.50 per order for postage and 
handling ($3.50 for UPS.) 


THE AMERICAN RADIO RELAY LEAGUE 
225 MAIN ST. 
NEWINGTON, CT 06111 
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Now you can have the BEST in a radio data communications terminal with the NEW DS-3200. 


Recognizing the chief weakness of previously available 
computer-based terminals Is RFI generation and sus¬ 
ceptibility, HAL has designed the fully-shielded DS 
3200 for operation in the radio data communications en¬ 
vironment, No longer do you have to QfiT when that rare 
DX station's signal dips near the no! ae level! 

The DS-3200 Is provided with an extensive RTTY soft 
ware package which emulates the operation of our 
MPT31OO/DSK310O combination for message process 
tng and handling. Continuous save to disk of all received 
text, direct transmission of selected files from disk, and 
full editing capability are just afew of the features of this 
*'user*friendly' T software package. Plus, we have includ¬ 
ed the latest release of MS-DOS with GW BASIC! 


The built-in RS-232C serial port allows the use of the 
DS-3200 with an external demodulator such as the HAL 
ST-5000, ST-6000, orST-SOOO, Or, add the HAL PCMQOO 
for a completely self-contained RTTY/CW terminal and 
demodulator. Also, with the use of a s acond RS-232C 
serial port the DS-3200 can be used with your favorite 
TNG on Packet! 

The DS-3200 with its IBM PC XT -style architecture gives 
you virtually unlimited flexibility tor future expansion, 
Here is a list of just some of Its hardware f eatures; 8068 
CPU, 640KB RAM, RS-232C Serial Port, Parallel Printer 
Port, Clock/Calendar with Battery Back-Up, Two 360KB 
Floppy Disk Drives OR One 360KB Floppy and One 
20MB Hard Disk Drive, HERCULES-compatibie Mono¬ 
chrome Graphics Adapter with High-Resolution 12 Inch 
Monochrome Video Monitor 


The DS-3200 is THE choice for modern radio data communications. 


Write or call for complete specifications on the NEW DS-3200. 



HAL Communications Corp. 

Government Products Division 
Post Office Box 365 
Urbana, IL 61 S01 

(217) 367-7373 TWX 910-245-0784 


Trademark*: IBM, International Business Machines 
Corporation 

IMS-DOS. Microsoft Corporation 
aw BASIC. Microsoft Corporation 
HERCULES. Horcutet Computer Technology 
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STORE BUYING POWER 




GLOBAL TIME INDICATOR 


KENWOOD 

TM-3530A 


♦ . ,c9” 

* ■ I 


* Detailed i Hu minuted nup snows timo lime 
font* Tbun portion arid day ot The week m a 
glance any place m the world 

* COfdmuoualy moving ■ areas of day iirid irmiht 
change as you watch 

* Mounts easily on a wall Sizi: 34 “*22' : 


$1295 DELIVERED IN U.S. 


TOP-OF-THE LINE 
HF TRANSCEIVER 


GREAT PRICE, CALL 


The Fust Comprehensive 
220 MHz FM Transceiver 


ARE YOU READY FOR 
220 MHz OPERATION? 


FT-727R 


GREAT PRICE! 


5w Dual Band 
2m 440 MHz 


Enhanced 

Version 


21 DRV NOVICE 


$ 19 . 








CQ|>£ TflPtS * 1 1 2 Pfl&t ftOOH * 9E1M1S CwniflT 
mi hc foams * sampl* rfso ■ plus MOflci 

* S 70 m equipment cartificolei from 
ICOM. KENWOOD, 6 VRCSU 

■ Hom rodio equipment Wish (looks . 

* AflfU. membership forms. 

* Hotline for student questions. 

* Course completion ccftihtoic 


Alpha Delta 

Model DELTA-4 

Lightning Surge Protected 
4-Position RF Coax Switch 

• Exclusive center 

• Uses ceramic 
Arc-Plug" 

protector _3i 

• Micro-Strip circuitry 
no wafer switch 

Model DELTA-4 

(UhF Connectors) $69 95 

Model DELTA-4/N 

(N-type Connectors) $89,95 

FREE SHIPMENT 

MOST ITEMS UPS SURFACE 


U t J R R 


30 w in lEiOw (nil 
willi l«w noise 
preamps 

MODEL 
2M3G-160P 
for ? m tiers 

SALE! 

$219.95 


From |he Originator ol the 

QUAUTYVHF AMP PREAMPCOMQO 1 


2 METERS 

2M2- 100P 
7M4 ^lOP 
2 M10 80P 
2M30 i60P 


220 MHZ 

l 3M2 BAP 
1 3MJ 3QP 
1 3M10 0OP 
1 3M30140P 


440 MHZ 

70CM? 50PG 
.0CM10 1D0PG 
70CM30 100PG 


Full Litib Now Includes 
UHF Models with 

GaAi FET PREAMP? 


All Major Brands in Stock Now! 
CALL TOLL FREE (800) 854-6046 

Toil free including Hawaii Phone Hrs 7 00 am lo 5:30 pm Pacific Time California, Arizona and Georgia customers call or visit nearest store 
California Arizona and Georgia residents please add sales tax Prices specifmahons descriptions sutiieci 10 change wilhoui notice 


MA-40 

40' TUBULAR TOWER 

SALE! $549 
MA-550* 

55 tubular tower 

i424&SALE! $899 

* Hartdtoi 10 sq M nt 50 mpn 

* Plt'.i’i!" neighbors w^lh 
tubulin streamlined look 


4ITX-455 

55 FREES LANDING 
M CRANK-UP 

L A m Handles ia sq ft iit SO mph 

) P * No quytng required 
\ J * Extra'Slronglh Construelion 
dc=i— * Gan Add raising ami mnioi 
drive accessories m 


U A ft It & IrfHfei 


IN STOCK FOR QUICK DELIVERY 
OTHER MODELS AT GREAT PRICES 
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UTLET ■ 

LARGEST HAM OUTLET IN THE WORLD 


YOU CAN OPERATE SIX BANDS 
WITH ONE CONTROLLER! 

2 MTR 25 45W. 440 MHz 10 MTR. 6 MTR 
220 MH* & 1 2 GH* 10MFMQRIES 

ARE YOU READY FOR 
1.2 GHz OPERATION? 


ICOM 


HANDHELD 

VHF'UHF 


2-METER MOBILES 

IC-2&A (25w) IC-28H (45w) 

LOW PRICE! 


IC’02AT IC-2AT 2MTR 
|C-03AT JC-3AT 220 MHz 
IC-04AT JC-4AT 440 MHz 


O ICOM IC-735 


The Latest in ICOM's Long 
Line of HF Transceivers 

CALL FOR LOW, LOW PRICE 


Bob Feirero WfiflJ 

Jim Rafferty NGRJ 

VP So CaM Div 
Anaheim Mfjf 


ANAHEIM CA 92801 

7G70 W I a PliI Mill 

(7t4| 761 3033 <7131360 2041) 

Knotl Deny 4 .mu 

ATLANTA. GA 30340 

Utf/1 ... M-A-. 

1-104 i 763 O.’fW 
IjjhI Mg i KC'iMJ 

Pill J, villi* I 1111 llonh nl I ?fti 


BURLINGAME. CA 94010 

<199 Howjrd Av f 
- ITS* W7 5.V 
fn'inu' Mi|i WRunsv 

b inifr'i ’nuiti *m ’ill turnn sin 

OAKLAND CA 94606 

77101 iviitilJilu'i SI 
-t i 'H as s;i; 

M Mgr iVA6S>K 
i U ilf' 4 V « 1.5 111 Av 


PHOENIX. AZ 05015 

T r T LT7 W C*lrl1«ltMCfc HlJ 
16021 .'4. 3515 
Hull K.’FUIH 
i I rut H H v I r 

SAN DIEGO. CA 92123 

bin Ki/dtriy VMM Hi! 

f-131 *.0 4900 

turn Mgi KMHK 

H* y ib.i *4 ddM-mmil M. h.Hiivii 


VAN NUYS. CA 91411 

WSh SepnUeil.1 Bivd 
t 8 l 0 i» 2 ?l 2 
AI Mgi KOYttA 
Su* Dingo I 
|l Vit UiJ k Blvfl 

STORE HOURS 
10 AM-5:30 PM 
CLOSED SUNDAYS 


ICOM IC-900 

MULTI-BAND 
MOBILE 


ICOM 

IC-275A/275H 


ICOM 

IC-U4AT/U2AT 

440 MHz, 2 MTR 

Mini 
Hand-Held 
AT Model 
w/ TT Part 

GREAT 
PRICE! 


I COIN, IC -761 


HF SUPERIOR GRADE 
TRANSCEIVER 
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IC-28A/28H 
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All Major Brands in Stock Now! 
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The HF4B “Butterfly" 
A Compact Beam 
for 20-15*12-10 Meters 


Butternut 

Verticals 


f Bullprnu! s HF 
vernt.tis use 
rn^hest-O tuning 
nrcuits | not lossy 

traps'! To 'tilperti jrrn 
nil rnu iJbtJfHl designs 
of Cornier,Iblt- Wt*' 


CONTACT YOUR DEALER 

FOR MORE INFORMATION 

Amateur Radio Baluns- 
Traps Remote Coaxial Switches 
Or Write To: 

UNADILLA DfV. of ANTENNA S ETC 

P 0 Box 215 8V ANDOVER, MA OJfllG 
617 475-7S31 


Moo*l HF 6 V 
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Contact: Jim Georgias, W9JLK 
DeVry VEC 

4400 No Oimpbdl Avenue 
Chicagolb 606IK 
| U 2| 92 L I 850(1 

(HOUt 327-2444 (i ml side of fllirmisj 


1 KW COUPLER 


CU-714/$RA-22 (Collins 
180T2J Automatic An¬ 
tenna Couplet tor 2-30 , 

MH* transmitters wish 

oulputs to 1 KW P€P or % • 

500 W average Has 1 * 

UCSL-465 vacuum 
capacitor, variable ribbon 

inductor and cooling blower in rugged aluminum en 
closure Operates Irani common 115 230 VAC 60 Hz 
power Separate conlroller required 115x18 9x20.46 

lbs sh Used . S149.5Q; 

MANUAL, part-rtpro $12 SCHEMATIC only $4 
f, AS-IS" 01-714 less cabinet and blower with broken 
connector but good UCSL-4G5and inductor. 6x6 8x15 
18 lbs. #CU714-DIC $99 50 

Pncas f 0 B Lima 0 - VISA MASTERCARD Accepted 
Allow lor Shipping - Write lor lalesl Catalog Suppiemenf 
Addrtu Oept HR - Ftiose 419 727 6S73 


A. Mlcrawpvs Aiiodaleg 10 GHz Gunriplexer. Two at those transceivers con forfn the ho*rt of « IQ GHz 
communication system for voice, mew, video or del* transmission, not to mention mounts Intop DXIngT 
MAJ714M (pair of 10 mW Irsnscalvars) nSUi Higher power units (up to 200 mW) aval I Able- 9. Micro- 
wave Associate* 24 GHz Gunnptexer. Similar characteristics to 10 GHz unit MAB7620-4 (pair of 20 mW 
transceivers) $730.20. C. This support module it designed lor use with (he MA87141 and MA87820 and 
provides alt of me circuitry for a full duplex audio Iranacelve ayatim. The board contains a Low-noise, 
30 MHz fm receiver, modulators for voice and mew operation, Gunn diode regulator end varactor supply. 
Meier outputs are provided for monitoring received signal levels, disc rim in at pi output and varactor tuning 
voltage. HXMR30VD assembled and tasted 1110.95, D Complete, ready to use communication system 
for voice or mew operafIon* Ideal for repeater linking. A power supply capablo of delivering 13 volte dc 
at 2$o inA (for e 10 mW version), microphone, and headphone and/or loudspeaker are the only additional 
items needed for operation. The Gunnpiixer can be removed for remote mounting to a tower or 2 or 4 
loot parabolic antenna, TR18GA(10 GHz, ISmW) $399.96, Higher power units available. TA24GA (£4 GHt, 

20 mW) $£30.05. Also available: horn, 2 and 4 foot para¬ 
bolic antennas, Gunn, varactor and detector diodes, 
search and lock systems, oscillator modules, waveguide, 
flanges, etc. Call or whl* for additional Inlormation, Let 
AHR take you higher wtlfi quality to and 74 QHzeoulpmentl 
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DX 

FORECASTER 

Garth stonehocker, KORYW 


winter DX 

With the fall DX season (September 
and October) behind us, the winter DX 
season (November through February) 
is about to begin. Wintertime DX is 
characterized by: 

• Better signal strengths on all bands 
most of the time — but especially 
during daytime on the lower frequen¬ 
cies, particularly in low sunspot years. 

• Nighttime DX openings earlier in the 
evening. 

• More frequent transequatorial paths, 
with higher MUFs and longer distances. 

• Lower incidence of local thunder¬ 
storm-generated QRN conditions. 

• More stable signal strengths and 
fewer geomagnetic field disturbances. 

There are two main reasons for the 
first four characteristics: the tilting of 
the Earth's axis away from the sun, 
which results in shorter, colder days; 
and less ionization in the lower iono¬ 
sphere, which results in less energy 
absorption as signals travel through 
the D region. 

The amount of absorption per hop 
is related to the zenith angle to the sun 
at the location of each D region cross¬ 
ing. In working DX, it pays to use a 
higher frequency band to obtain more 
distance per hop (resulting in fewer 
transits) for less total signal loss. This 
is why we generally think of 6, 10, or 
15 meters for DXing. 

But in winter, particularly near sun¬ 
spot minimum, we have the opportun¬ 
ity to work DX on the lower frequency 
bands with lower signal loss, day or 
night, than at any other time of the 
year. You can't always count on it, 


however; signals traveling a high lati¬ 
tude path may be poor for several days 
at a time. This is known as the winter 
anomaly. 

Along with lower signal attenuation, 
QBN decreases as fewer local thunder¬ 
storms pass through. As the large 
thunderstorm areas near the equator 
move further south, their noise 
decreases by about 6 to 8 dB. This is 
particularly noticeable on the 160, 80, 
and 40-meter bands. 

Even though ion production in the 
D, E, and lower F regions is lower, ions 
are better able to diffuse and drift 
upward along the geomagnetic field 
lines into the F region. This layer is 
the major factor in defining the maxi¬ 
mum usable frequency and maximum 
on each side of the geomagnetic equa¬ 
tor, as shown in my October, 1983, 
column. These maximums, which are 
reached most evenings at about 2200 
local time, eliminate one whole earth 
bounce and its accompanying double- 
D region transits for one-long-hop 
propagation. 

The fifth characteristic of winter DX 
conditions — the increased stability of 
signal strengths and the decrease in 
the number and intensity of geomagne¬ 
tic field disturbances -- is attributable 
to the eccentricity of the Earth's orbit. 
When the Earth is closer to the sun, 
the solar flux pressure on the magne¬ 
tosphere surrounding the earth tends 
to hold the magnetosphere steadier. 
This means that the geomagnetic field 
is least disturbed during November and 
December. This manifests as least var¬ 
iation of the magnitude and direction 


of the geomagnetic field lines in an 
hour's time, translating into fewer per¬ 
iods of QSB during these months. 

last-minute forecast 

The higher-frequency bands are ex¬ 
pected to be best during the first two 
weeks of the month because of the 
probability of higher solar flux at that 
time. The new 11-year solar cycle is 
also expected to be well underway, 
with higher solar flux from the more 
active regions. More potent geomag¬ 
netic storms may accompany this in¬ 
creased activity, but they're not really 
expected during this quiet time of the 
year and at this point in the sunspot 
cycle. The most probable times of the 
month are November 2, 11, and 20. 
The lower bands are expected to be 
best the third week of the month. 
Thanksgiving weekend should be a 
good one for the whole frequency 
range. 

The Taurids meteor showers will 
occur from October 26 to November 
22 , with a maximum count of ten per 
hour from the 3rd through the 10th of 
November. Lunar perigee is on the 5th. 

band-by-band summary 

Ten and twelve meters, the highest 
day-only DX bands, are nearest the 
MUF for southern hemisphere paths. 
They will be open most days when the 
solar flux is above 75 during the 3- to 
5-hour period centered on local noon. 
These bands open on paths toward the 
east and close toward the west. The 
paths are up to 4000 km (2400 miles) 
in single-hop length, and on occasion 
double that during evening transe¬ 
quatorial openings. 

Fifteen meters, a day-only DX band 
open most of each day, has lower 
signal strengths and greater multipath 
variability than 10 and 12 meters. It will 
be best when the MUF is resting just 
above this band, until it drops below 
it — a transition period that occurs 
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The italicized numbers signify the bands to try during the transition and early morning hours, while the standard type provides MUF during "normal” hours. 


•Look at next higher band for possible openings. 
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TRANSMISSION LINE TRANSFORMERS 

A new ARRL Publication by Dr. Jerry Sevick, W2FMI 

NOW AVAILABLE! 

Despite the popularity of transmission line transformers in 
both commercial and amateur applications, little practical 
design information has been published concerning these 
devices. The lack of data was made abundantly clear to Jerry 
Sevick. W2FMI when he began designing matching trans- 
formers for the short vertical antennas that are the subject of 
his classic series of articles that appeared in QST, In order to 
fill in the gaps of available knowledge, Jerry decided to study 
the subject o! transmission line transformers in depth and the 
results of his findings are contained in this new ARRL 
publication! 

Transmission Line Transformers covers types of windings, 
core materials, fractional-ratio windings, efficiencies, multi- 
wmdmg and series transformers, baluns. and limitations at 
high impedance levels. There is also a chapter on practical 
test equipment. This book is must reading for everyone 
interested in antenna and transmission line theory. Copyright 
1987, 128 pages $10 hardcover only, 
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i is (uppers an<j a mortem disconnect !nsUl(*tf We use 
only pfemrum eompobents like GOLD dual b^am 1C 
sockets and a ba'tery socket You'll t>e assured tnai 
Our Quality. RtHtWHy, Slylf i like no olher 
’Standard RS-Z32 Computer ml efface 
' 1200 baud FSK modem wbnpul filler 
'TAPP docurnenlallon EASY hookup 
powered. CMOS a variable 
-- _ - Tha WORLDWIDE Sltndird-- 

•ASSEMBLED...169** 

Includes the tollowing EXTRAS 
+8 hour burn-ln t year replacemerw guaranies 
FREE SHIPPING (UPS BROWN to 4ft U§a Stales! 


Comping KH 

135” 

©oartf Mantiala 


OPTIONS 32 K RAM add 

(** 

I'lncludfis version l 1 A st^Mware) 

-ALL CMOS add 

9" l 


DON'T FORGET - WE ALSO SUPPLY: 
•IBM PCOCT* CLONES PROM. 579** 

|fl#qulr#t only • man Ho* and iofiw»r«> 


California Packet Concepts 
P Q Box 9 52 
Coalinga, CA 93210*1247 
209*935*3846 

Can M-F, 5pm to tOpm PST (Collect lot orders) 
Telex 650305791 ft 4via Western Union Intertaoek 
Cai ifomui addresses must add 6% 

IBM is ■ registered iiademark of_ 

fnTcTR.»rr(pniaf Mach mo 


Puces subject to 
change wlihogt notice 




158 


The RC-851) coniroller offers your group the most 
advanced r&pcuitT control technology available 
anywhere. Through ongoing hardware and 
software enhai icrimi its, even our first customers 
enjoy new features t licit keep it ahead of the [jack. 
With the 850. your repealer heroines fully 
remotely prognin unable. Fr om GbnUliand codes 
to the repeaters operating schedule, virtually 
everything can he easily changed. Touch 'Lone 
prugramrftJiig from your radio or the phone with 
synthesized voice jteadbaek. or programming 
front your \ionic computer via modem or pat kei. 

The an to pat eh sup purls local and radio-linked 
remote phone lines, extending your patch 
coverage to match your UF coverage. You don't 
even need a phone line at your si tel The 250 


advanced 
computer 
controls, inc. 


“The RC-850 Repeater 
Controller 

... still the leader of the pack! 


autodial slots meet everyone's needs, with up to 
35 digit storage for personal MCI/Sprint eodes. 

The easy-to-use mnilbo.s lets you inelude phone 
numbers. Mines, or frequencies in messages. The 
controller is so smart, iE'll leave you a message it 
you miss a reverse paid) 01 an alarm. 

Selective call capabilities range from CTCSS and 
two tone to display paging, so you can always he 
available Without having to listen. Voice 
response feleineirv Jets von n mnlely meicr vour 

■t mr m wT 1* 

site. Ils continuous measurements with storage 
of Updated min and iiul\ rear lings Id you find out 
how mid it gels, how high the reflected power 
reads . . . and when. 

Individual user access codes, with callsign ID. 
offer secure access to selected I unctions to 
completely prevent horseplay 

The industry's top ot the line eoutroller. now 
belter than ever, for your repeater. _ 


2356 Walsh Avenue, Santa Clara, California 95051 

(408) 727-3330 
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MADISON FALL SHOPPER 


New rigs and old favorites, plus the best essential accessories for the amateur. 


CALL FOR ORDERS 
i (800)231-3057 

t-713-520-7300 OR 1-713-520*0550 S' 

TEXAS ORDERS CALL COLLECT 


ALL ITEMS ARE GUARANTEED OR SALES 
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PRICE REFUNDED 
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Electronics Supply 


3621 FANNIN 
HOUSTON. TEXAS 77004 



right after sunrise and just before sun¬ 
set. Transequatorial openings will 
OCCuir, with distances similar to 10 and 
12 meters. 

Twenty , thirty , and forty merers are 
both daytime and nighttime DX bands. 
Twenty is the maximum usable band 
for DX in the northern directions dur 
mg the day. In combination with 30 
meters, it provides nighttime paths for 
the day-only bands- Forty meters be¬ 
comes the main over -the-pole DX day¬ 
time band, with some hours covered 
by 30 meters This path may be affect 
ed by anomalous absorption during a 
few days of die month. 

Eighty and one sixty meters , the 
night-only DX bands, exhibit short skip 
propagation during daylight hours, 
then lengthen at dusk* These bands 
follow the darkness path, opening to 
the east just before focal sunset, 
swinging more to the norh south near 
midnight, and ending up in the Pacific 
areas for a few hours before dawn. 
Remember the DX windows of 3790' 
to 3800, 1825 to 1830, and 1850 to 
1855 kHz. 

ham radio 

/-\ 

THE 1988 

ARRL 

HANDBOOK 



NEW 

EDITION 

The 1998 ARRL Handbook For 
The Radio Amateur carries on the 
tradition of the previous editions 
by presenting 1200 pages of com¬ 
prehensive information for the 
radio amateur; engineer, tech¬ 
nician and student Cloth bound 
only. $21 in the U.S., $23 in Canada 
and elsewhere 


THE AMERICAN RADIO RELAY LEAGUE 
225 MAJN STREET 
NEWINGTON, CT 06111 
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P.O. BOX 4680, 48 Perimeter Road, Manchester, NH 03108 USA • Telephone: 603-627-7877 

Telex: 4949472 Cushsig Man 


ANOTHER 

BOOMER 

FIRST 


Boomer XL is “the antenna for 
2 meter DX*\ More than 3 
years of design* antenna range 
tests* and on-the-air contesting 
have been combined to produce 
the 4218XL's higher gain and 
cleaner pattern* This antenna 
is designed to survive. It 
features step tapered boom, 
tubular support braces and al! 
stainless steel hardware* The 
new 4218XL is the only 
antenna with this great 
combination of features to 
make your 2 meter activity 
more successful and satisfying* 


SPECIFICATIONS 

frequency range 144-145 MHz, 

18 elements, boomlength 28*8 ft*, 
typical SWR 1.2:1* 500 T-match, 
beam width 2x13, 

60 dB side lobe attenuation, 
turn radius 16.7 ft,, 
windload 3.5 ft* z t weight 14*3 lbs 
fc'xcellent gain. F/B ratio 24 dB* 


Reader Service CHECK OFF Page 106 
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1900 25F£0? 380-4 


011/52 17831 SC24H112W-2 


A new software enhancement 
makes the AEA PK-232 the only 
amateur data controller to offer 
six transmit/receive modes in a 
single unit. 


* Morse Code 

* Baudot (RTTY) 

* ASCII 

* AMTOR 

* Packet 

* Weather FAX 


PK-232 


Mod* 


Ajipt'c*'-*™ 




MBtSHOtO 


1 . 1 - 




MOOC 


% 

PAKHATT 232 


stjous 


Tl'M 


AMATEUR ME I 


s 319 95 


2006 196th St. SW 
Lynnwood, WA 98036 
(206) 775-7373 


Brings you the Breakthrough 


Your home computer (or even a simple terminal) 
can be used for radio data communication in six 
different modes. Any RS-232 compatible com¬ 
puter or terminal can be connected directly to the 
PK-232, which interfaces with your transceiver. 
The only program needed is a simple terminal pro¬ 
gram, like those used with telephone modems, 
allowing the computer to be used as a data ter¬ 
minal. All signal processing, protocol, and 
decoding software is in ROM in the PK-232. 

The PK-232 also includes a no compromise 
VHF/HF/CW modem with an eight pole bandpass 
filter, four pole discriminator, and 5 pole post 
detection low pass filter. Experienced HF 
Packeteers are reporting the PK-232 to have the 
best Packet modem available. 

Operation of the PK-232 is a breeze, with 
twenty-one front panel indicators for constant 


status and mode indication. The 240 page manual 
includes a “quick start" section for easy connec¬ 
tion and complete documentation including 
schematics. Two identical back panel radio ports 
mean either your VHF or HF radio can be selected 
with a front panel switch. Other back panel con¬ 
nections include external modem disconnect, 
FSK and Scope Outputs, CW keying jacks, and 
RS-232 terminal interface. 

The RS-232 connector is also used for attaching 
any Epson graphics compatible parallel printer for 
printing Weather Fax. Weather maps and satellite 
photos, like the one in this ad, can be printed in 
your shack. 

Contact your local AEA dealer today for more 
information about the one unit that gives you six 
modes for one low price, the PK-232. 


$379.95 AEA RETAIL 


Mew PK-232 Breakthrough 

Six Digital Modes - Including Weather FAX 


















Also displaying the popular accessories needed to complete a HAM STATION . 
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GIVE YOUR EARS A BREAKI 
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Motron Electronics P 

695 W 21st ■ 

Eugene OR 97405 L 

503 667 2111 I! 

•t. «. Iii>« t t i» Al 4 » 


AUtOKALI AK 10 

117 VAC tatffry 
iwAia (M'c* can inclirtM 


SS8 FLFCTRONIC TRANSVERTERS A PREAMPLIFIERS 


LT2S 144/26 XVRTR 20W GaAslel D6M $549 

LT33S 902/144 Xvrtr 20W GaAstel S599 

IT23S 1296/144 XvrtMOW GaAstet $549 

MICRO 13 2304/144 XVRTR 0 5W GaAstel $429 

MICRO X 10368/144 Xvrtr 0 1W GaAslel $599 


OX senes tow noise GaAstel preamps lrom$l29 
MV series mast mounted GaAslel preampsS 199 

K senes r* cnvl/s GaAstet U6M from S129 

TRANSVERTERS UNLIMITED 


T220/26 220 MH; Xvrtr 28 or 50II 20 W S220 

T144/26 144 Hh; Xvrtr ?8 or 50 If 25 W $199 

PA33200 902 MH; 2 tube PA. 200W ♦ $499 

PA23I50 ?296 2fuPePA J50 ♦ W $449 

PA 1325 2304 1 tube PA 25 ♦ W $429 


HF400 High power relay 2Kw at 144 MHz $129 
RK500 Medium power relay 1KW at 144 MH/ $ 69 

Factory Authorized Dealer for SSB Electronics 
lor North America 

TRANSVERTERS UNL1MITE0 TRANSVERTERS UNLIMITED 

BOX 6286 STATION A (US) 

TORONTO ONTARIO P 0 BOX 1/8 

CANADA M5W 1P3 NEW BOSTON NH 030/0 

(416) 759 556? 
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THE MULTIPLE RECEIVER SOLUTION 


4 Channel Signal to Noise Voter 

• I iiMitojpir to 3? Channel try lust Addinq Cams 

• ContHiuou’. Volm j 

• LI U Indu aturs ol COR and Voted Signal'. 

• BuiH in Calibrator 

• Remuft Voted Mo alms Pinned Out 

• 4' /k 6 OouMe Sided Gold Plated 44 Pm 1 

• Remote 0»*,jt»t«* inputs 

• MORI 

Built, tested and calibrated with manual 

S350.00 

Telephone interlace now available 
For more information call oi write 

HALL ELECTRONICS 

Voter Department 
815 E Hudson Street 
Columbus. Ohio 43211 
(614)261 8871 


KENWOOD & 
ICOM 
SPECIALS 

Call for Price 
VISA MC Accepted 


ARRI. PUBLICATIONS • ALA PRODUCTS • AMPHENOL 
• ALPHA DELTA • ASTRON • AUSTIN ANTENNAS • AVANTI 
• BELDEN • BENCHER • B X W • DAIWA • ALINCO 


• HUSTLER • M M • LARSEN • MIRAGE • ROHN 


TELEX/HV-GAIN • TOKYO HY-POWER LABS 


• I RAC KEYERS • VIBROPLEX • WEI Z • ETC 


OPEN SIX DAYS A WEEK 


Telephone 617/486-3400, 3040 

675 Great Rd., (Rte. 119) Littleton, MA 01460 
VI * miles from Rte. 495 (Exit 31) toward Groton, Mass. 
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WELCOME- 

NOVICES 

Call for Special 
Prices on 
220 MHz 
Radios & 
Antennas 


NEW ENGLAND’S FACTORY - 
AUTHORIZED SALES & SERVICE 

FOR 


KENWOOD 
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EASY DOES IT! 

At last, a Circuit Analysis System that you cannot afford 
to be without — at a price you can afford... 

from Western Systems Corporation. 


EASY gives you the power to quickly explore new electronic designs on 
your personal computer with state-of-the-art software. 

■ Pull down Menus 

■ Full interactive graphic editing 

■ Linear and non-linear circuit elements 

■ Graphic and tabular display of results 
M Frequency and Time Domain Analysis 

■ Data Sheet Capture, 

...and much, much more! 

EASY is remarkably simple to use* 

■ Analyze complex or simple circuits 

■ Allows up to 100 nodes and 400 components 


Order TODAY from 
Western Systems Carp, 

6536 Simms Street 
Arvada, Colorado 80004 

(303) 422-6002 

VISA & MASTERCARD accepted 
Colorado residents add 3% lax 


EASY ... the affordable ELECTRONIC ANALYSIS SYSTEM 


Introductory price 



89 


95 
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Available for the IBM PC, XT.AT and lull compatibles EASY requires a minimum 
of 256 k bytes of memory and a CGA or EGA graphics environment 


















































































an rf voltmeter 


Don’t let its 
apparent simplicity 

fool you 
— this instrument 
has many uses 


Many of us who experiment with circuits need to 
measure the level of signal sources such as oscillators, 
amplifiers and multipliers in transmitters, and local 
oscillator systems in receivers. The voltmeter design 
described in this article came about when I wanted 
to measure the voltage reflection coefficient of an¬ 
tenna systems using a return loss bridge at low levels 
so as not to interfere with other band users. 

The common method of measuring signal levels is 
through the use of a simple diode detector. In its basic 
form, however, it has a number of shortcomings, 
some of which can be easily overcome. 

voltmeter requirements 

This voltmeter covers a range from less than 70 mil¬ 
livolts to greater than 3 volts rms (equivalent to - 10 
to + 23 dBm in a 50-ohm system), covers a frequency 
range from 10 kHz to 150 MHz, and provides readings 
accurate to within ± 2 dB without calibration — le,, 
as built and tested. Its input impedance is set by the 
input resistor; a value of 50 ohms was used in the 
models shown. Its output is linear; if an analog meter 
is used, no special marking of the meter scale is neces¬ 
sary, An external general-purpose meter can also be 
used. The meter draws less than 15 mA from a pair 
of 9-volt transistor batteries. 




diode detectors 

The characteristics of an ideal Imear voltage detec¬ 
tor are illustrated in fig, 1. This mythical device con¬ 
ducts current in one direction only, with a low and 
constant resistance when forward biased and an in¬ 
finite resistance in the reverse direction. The constant 
forward resistance is maintained right down to 0 volts. 



fig. 1. Ideal detector characteristics, 


By Ian Braithwaite, G4COL, 28 Oxford Avenue, 
St. Albans, Herts, AL1 5NS, England 
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TELEWAVE ANTENNAS 

CABLES 

BEFORE YOU BUY YOUR NEX'I ANTF.NNA 

OR CABLE....DIAL: 

800-331-3396 


THE RF CONNECTION 

SPECIALIST IN Rf CONNECTORS AND COAX 
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Dttmphoti 

Price 
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0 lDflB 
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with an abrupt transition to the reverse region. Such 
a device used as a rectifier would deliver a dc output 
proportional to the applied ac. 

Real diodes, however, don't behave this way. Most 
do not conduct appreciably in the forward direction 
until the input voltage across them exceeds a thresh¬ 
old or “knee" voltage, which for an ordinary silicon 
junction diode is around 0.7 volts. The threshold volt¬ 
age for germanium and Schottky diodes is lower — 
0.2 to 0.4 volts. Real diodes also conduct slightly in 
the reverse direction (the so-called reverse leakage 
current). 

The transition between the conducting and noncon¬ 
ducting states is not sharp, but occurs over a region 
where the diode is said to have "square law" behavior 
and the dc output is proportional to the applied power 
(voltage squared), rather than the signal voltage. This 
is used to advantage in low-level diode power meters. 

To see how real detectors behave, I made some 
measurements on a few types using a crystal oscil¬ 
lator signal source at 10 MHz, and a power meter and 
attenuator to give a range of calibrated levels. Figure 


2 shows the first test circuit, a simple peak detector 
using an HP2826 Schottky diode. The right-hand plate 
of the input capacitor is clamped at the diode knee 
voltage below ground on negative input swings. If this 
knee voltage were actually zero, the average voltage 
on the diode would equal the peak of the input volt¬ 
age, but the real diode produces less. The resistor and 
capacitor filter the rf present on the diode, leaving the 
dc component. This can be measured by a high impe¬ 
dance meter which reads the peak of the rf voltage 
minus the diode knee voltage. 

A dc forward bias current can be used to improve 
the sensitivity of the diode detector. If the diode is fed 
from a high resistance with a current of a few /*A, its 
forward junction voltage will sit around the knee volt¬ 
age. This potential no longer has to be supplied by the 
rf, which sweeps the diode's nonlinear characteristic 
and is detected. Direct current bias is used in the more 
sophisticated circuit shown in fig. 3. Two diodes are 
used. Both are biased, but rf is fed to only one of 
them. An op-amp subtracts the diode voltages so that 
the output of the circuit can be set to zero in the 
absence of an rf signal. With the diodes connected 
together, with no rf, the op-amp offset is nulled. The 
500-k pot is then adjusted to give zero output with the 
circuit exactly as drawn. The circuit works best with 
matched pairs of diodes, since these track well with 
temperature. 

The performance of these detectors is described 
graphically in fig. 4. This shows the improvement in 
sensitivity achieved with bias. Also shown is the curve 
for the voltmeter design, which indicates further im¬ 
provement in sensitivity and linearity, gained by using 
just one additional technique. 

The complete rf voltmeter is shown in the block 
diagram in fig. 5. Two detectors are used. One 
receives the incoming rf signal, while the other, a 
"mimic" detector, is fed with a low frequency signal. 
This signal is an internally generated sinusoid, derived 
by chopping the dc output of an integrator to give a 
square wave which is then filtered, leaving the fun¬ 
damental frequency component. 

The integrator input is the difference of the two de¬ 
tector voltages, and its output will change (or "slew") 
when this difference (the feedback loop's error signal) 
is other than zero. The action of the negative feed¬ 
back loop around the mimic detector in fact causes 
the integrator to try to achieve this zero-error condi¬ 
tion, at which point, if the detectors are well matched, 
the low frequency signal will have the same amplitude 
as the rf signal. Because the low frequency signal is 
produced by chopping and filtering the integrator's dc 
output, this latter voltage is proportional to the rf in¬ 
put voltage, and can be scaled and metered to pro¬ 
vide readings in "rf" volts. 

Through the use of well-matched and closely spaced 
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fig. 5. Voltmeter block diagram. 
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diodes, their temperature and l-V curve variations are 
minimized. Of course, since the mimic detector mea¬ 
sures only a fixed low frequency signal, no frequency 
response compensation for the input detector is pro¬ 
vided. Therefore, it's best to choose the diode that 
has the flattest possible response. 



CERAMIC 


68 


November 1987 

















KENWOOD - ICOM - YAESU - AEA - ASTRON - CUSHCRAFT 


HAS IT ALL! 

cal Today (215) 3571400 

LOOK AT THE PRICES!! 



ICOM DAY 

SAT. December 12,1987 
9:00 AM-3:00 PM 



CLOSE OUT SPECIALS 
ICOM 

IC-45A $295 
IC-720 $695 
IC-740 $550 
IC-471H $850 
IC-245 $350 

KENWOOD 

TM-411 $345 

Even though we offer the best 
deals, we will meet or beat all 
legitimate competitive deals. 


A DIVISION OF TREVOSE ELECTRONICS 
4033 BROWNSVILLE RD., TREVOSE, PA 19047 
(215) 357-1400 


^ 166 




AMECO - BENCHER - MIRAGE - ROHN - KENPRO 


Reader Service CHECK-OFF Page 106 


November 1987 


69 















THE STANDARD OF EXCELLENCE 


Definitely Superior! 


r 


ZDEN PCS- 

COMMERCIAL — GRADE 






i&i 

-i; - — 

3 m sj 

fcp M 

* ' * 

• 

33 m rn ftrj 


^ a TTJ 

• 




UNPRECEDENTED WIDE FREQUENCY RANGE: Covers 140 000- 
151EKIU MYU in that can br* set to any multiple of 5 kHz up to 
50 kH? 

CAP/MARS/NAVY MARS, BUILT IN: The Wide frequency range 
facilitates use ol CAP and ML MARS FRtQt £NC IL5 including 
NAVV MARS, COMP AM* 

TINY SIZE: Only 1 inrhei high, S’; inches wide and ? [ * inches 
deep! 

MICROCOMPUTER CONTROL; Give* you the most advanced 
operating feature available. 

UP TO 11 NONSTANDARD SPLITS; COMPARE (his wiih other 
unity? 

20 CHAN NILS Of MEMORY IN TWO SEPARATE BANKS: Retain* 
frequency, offset information, PL lone Ircquency 
DUAL MEMORY SCAN: Stan memory banks separately or to¬ 
gether AIL memory channels are tunable independently, 

COMPARE1 

MEMORY SCAN LOCKOUT; Allows you IO skip over channels 
sou don't want to scan. 

TWO RANGES Of PROGRAMMABLE BAND SCANNING: Limits 
are quickIv reset. Scan ranges separately or together with inde¬ 
pendently selective steps in each range. COMPARE,' 

BUSY SCAN AND DELAY SCAN; Busy scan stops on an occupied 
channel. Delay scan provides automatic auto-resume 
DISCRIMINATOR CENTERING (AZDFN EXCLUSIVE PATENT): 
Always stops on frequency desired when scanning. 

PRIORITY MEMORY AND ALERT: Unit constantly mofvitorv one 
memory channel lor signals, alerting you when channel is 
occupied. 


LITHIUM BATTERY BACKUP: Memory information can be stored 
for up to 5 years even if power is removed. 

FREQUENCY REVERSE: Allows you m listen to repealer input 
frequency. 

ILLUMINATED KEYBOARD WITH ACQUISITION TONE: Keys are 
easily seen in the dark, and actuation is positively verified audibly 
CRISP, BACKLIGHTED LCD DISPLAY; Easily read no matter w hat 
the lighting conditions? 

DIGITAL S/RE METER: Shows incoming signal strength and rela¬ 
tive transmitter power 

MULTI-FUNCTION INDICATOR: Shows a variety ot operating 

parameters on the display. 

FULL IB-KEY TOUCHTONE PAD; Keyhoardi functions as auto- 
patch when transmitting. 

MICROPHONE CONTROLS: Up/down frequency control and 
priority channel recall. 

PL TONE GENERATOR BUILT IN: Instantly program any of the 
standard PI frequencies into the microcomputer COMPARE? 
TRUE F M f NOT PHASE MODULATION: Unsurpassed intelligibil¬ 
ity and audio fidelity COMPARE? 

HIGH/LOW POWER; Select 25 watts ot 5 watts output — fully 

adjustable, 

SUPERIOR RECEIVER: Sensitivity is better than 0,15 microvolt for 
20-db quieting Commercial-grade design assures optimum dy¬ 
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circuit description 

RF enters the instrument via socket SKI. R5 and 
R6 provide a good impedance match to 50-ohm cable. 
Two 0.5-watt metal film resistors (or any other com¬ 
bination providing 50 ohms and a 1-watt rating) should 
be used. Diodes CR1 and CR2 form the detectors: CR1 
is supplied with rf, and CR2 with the internally gener¬ 
ated 25-kHz sine wave. They should be Schottky di¬ 
odes and, if possible, should be reasonably well 
matched in terms of forward voltage at around 10/xA. 
Many types will do, among them the HP2800 and 2826 
and the Thomson BAR28. The forward voltage will be 
in the region of 250 mV, and a pair matched to within 
a few millivolts can often be found from a small batch. 
Circuitry around U4 performs subtraction of the two 
detector outputs with a gain of 10. R14 allows U4's 
offset voltage to be nulled. Because this is a relatively 
high gain stage, the remaining stages do not need to 
be nulled, and can be grouped into a quad package. 
U5B is wired as an integrator, and CR3 and buffer U5C 
prevent the CMOS switch U3 from being driven nega¬ 
tive. The buffer's dc output is chopped by switch U3, 
which is operated by 25-kHz square waves from U2, 
a divide-by-2 flip-flop fed from U1, a 50-kHz oscilla¬ 
tor. U2 could be omitted and U1 run at 25 kHz, but 
U2 does achieve a perfect square wave (1:1 mark-to- 
space ratio) at small cost. U2B provides a 12.5-kHz 
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fig. 6B. Voltmeter integrated circuit pinouts. 
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output signal so that a rough check can be made on 
the switching signal with a crystal earpiece at test point 
C. The chopped dc from U3, now a 25-kHz square 
wave with a peak-to-peak amplitude equal to the U5C 
dc output, is filtered by active filter U5A (second order 
bandpass) so that CR2 receives a fairly sinusoidal sig¬ 
nal. LI was included to stop hf oscillations in the out¬ 
put stage of U5A when the connection to the detector 
was completed via several inches of ribbon cable (the 
adjacent wire being grounded). It consists of four turns 
of enameled wire on a single-hole ferrite bead (I used 
an FX1115), and has no measurable effect at 25 kHz. 
R18 and R19, buffered by U5D, attenuate the dc by 
a factor of 0.45 (see appendix for derivation), which 
provides scaling to units of volts rms. An external volt¬ 
meter plugged into SK2 will then read the rf input volt¬ 
age. R21 and R22 with switch S2 allow the use of a 
meter to read 1 and 10 volts full-scale. With 9-volt sup¬ 
plies from batteries, the maximum voltage that can be 
read will be around 3 volts. 

construction 

I have built three instruments according to the de¬ 
sign described in this article (see fig. 7). The outer two 
are battery powered (internally); the "economy model" 
in the center uses an external power supply and meter. 
Details of the unit on the left are shown in figs. 8A, 
8B, and 8C. Construction is straightforward and can 
be done with ordinary hand tools. The only critical area 
is the detector, which carries rf. The other areas in¬ 
volve only low frequency circuitry. As shown in fig. 
8C, I built the input circuitry, consisting of the two 
detector diodes and U4, on a small piece of double¬ 
sided, copper-clad glass-fiber board, using a coun¬ 
terbore tool to provide pads for the components. 
Frankly, this method of construction — with the com¬ 
ponents mounted rats-nest style above a copper 
ground plane, will work at least as well and probably 
better than a pc board, and is certainly much faster. 
Those willing to make a pc board for the voltmeter are 
welcome to do so — I'm afraid I'm too lazy! 

The rest of the circuit is wired on a perforated bread¬ 
board with copper strips on the underside (known in 
the UK as "Veroboard"). As the photo of the detec¬ 
tor board shows, the signal connection from the front 
panel socket was made using RG-178 coaxial cable. 
The only place it's important to keep leads as short 
as possible is in the detector area. Try to mount the 
two diodes close to each other for good thermal 
tracking. 

alignment and testing 

Check the 50-kHz oscillator and divider by placing 
a crystal earpiece or high impedance audio amplifier 
between test point C and ground. The frequency can 
now be adjusted to coincide with the bandpass filter. 
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fig. 7. Three different packaging approaches for the same 
voltmeter. 

Turn R9 or R14 so that U4 output is slightly negative, 
which wilt cause the integrator U5B to slew to the post 
live limit. This should result in a healthy square wave 
output from U3 Ipins 1 and 2). A high impedance 
meter should read a voltage tdc> here that is half that 
at the U5C output. If the meter is transferred to the 
anode of CR2, it should be possible to peak this volt 
age by adjusting the oscillator frequency control R4. 

The detector circuit can now be set up with no in¬ 
put, Ground test point A to stop the 50 kHz oscilla¬ 
tor. Connect CRT and CR2 so that the subtract or sees 
the same voltage at both its inputs. Set test point B 
to zero volts with R14. Remove the connection be¬ 
tween the diodes, and again zero-test point 8, this 
time with R9 r 

If rf is now applied, U5C should go positive, and the 
voltage at the output socket SK2 should be 0.45 of 
this. The meter is now ready to use. 

performance 

The absolute accuracy and linearity of this meter is 
illustrated in fig. 4, which was constructed from meas¬ 
urements made at 10 MHz. The flatness with frequen¬ 
cy was measured a I 1 mW, 224 mV rms (0 dBm), and 
the results are shown in fig. 9, which represents a re 
spectable performance of within ± 3 percent up to 150 
MHz, This could no doubt be improved to extend the 
useful range to 70 cm and beyond. 

To verify the repeatability of these measurements, 

/ tested the three units against each other using the 

same source, a 10-MHz crystal oscillator. Referring to 

the units by position in the photo, the results were: 

Unit Reading on external voltmeter 

Left 268 mV 

Center 244 mV 

Right 258 mV 

Obviously, three is only a small sample, but consider¬ 
ing that the voltmeters had received only the simple 
dc setup procedure described earlier, I was quite 
pleased with the outcome, and I hope that this sort 
of performance will be adequate for your applications. 


further suggestions 

I hope that readers who build this voltmeter will find 
it a handy instrument to have around the shack. Those 
who like to experiment and develop fheir own hard¬ 
ware might enjoy exploring the following options: 



C 


fig B. Internal views of the ff voltmeter: IA1 internal power 
provided by two 9 volt batteries: IB) "clean" construction en 
hanceri by use of Veroboard: (Cl "rf" section of voltmeter, 
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* The design can be simplified by omitting the divider 
U2. The oscillator could then be run at 25 kHz, or 
the filter redesigned for 50 kHz. (The choice of fre¬ 
quency was somewhat arbitrary, being high enough 
to use small coupling capacitor C3 and low enough 
for active filtering. U2 does guarantee an excellent 
square wave, but the oscillator alone may well be 
adequate.} 

* The detectors can be built into a high-impedance 
probe for circuit tracing, rather than a 50-ohm instru¬ 
ment. Keep CRI and CR2 physically and electrically 
close together, though. 

* By paying attention to the detector matching and 
circuit offsets, particularly around U4, the useful range 
could be extended downwards. With attenuators, the 
range could be extended upwards. 

* Careful selection of devices and construction could 
greatly extend the frequency range. 

* The filtering of the square waves could be improved. 
The units I have built tend to read slightly high, and 
this could be because the active filter output is not a 
pure sinusoid, giving a slightly wrong scaling factor. 
Why didn't I just feed CR2 with a raw square wave? 
Well, when I tested a diode detector using an accurate 
function generator, the peak readings were different 
between sine and square waves — he, the diode ap¬ 
peared to clamp at slightly different voltages, depend¬ 
ing on the waveform, I wish I knew why; in any case, 
the results might be worth repeating. If CR2 gave the 
same response to square waves, the active filter could 
be omitted. U5C output would then be the peak in 
put voltage, and scaling by 0.707 would give readings 
in volts rms. 



ti*S V*LUf OF StNOSOtQ * / yP ’ w yP/t ‘ 0*3 

fig A1 Relationship between a square wave and its fun 
demerits! sinusoidal component. 


appendix 

how readings are seated to volts rms 
The voltmeter works by making an internally generated sine wave 
derived from filtering a square wave equal lo the rf input. The square 
wave, then, is generated by chopping a dc voltage, As illustrated 
in fig. At, Fourier theory tells us that the fundamental (sinusoidal) 
component of a square wave has a larger peak amplitude than the 
square wave itself idon't worry, tlwjre is less power in this sine wave! 
If we call the peak amplitude of the sine wave and the peak 
to peak amplitude of ihe square wave V, ihen; 

►W = 2V 

t 

But in the voltmeter circuit, the peak to peak square wave ampli 
tude is equal to the integrator's dc output voltage V rir that is: 


We want to make the voltmeter read rms volts If the applied rf has 
an rms voltage V trv then the feedhack loop makes: 

l — v 7 I 

So, the quantity we want to measure, V m is given by: 


V = \ 
ut unr 


- si 2 K 


0.4S | ■ 


This is why the dc produced by the integrator is scaled by 0.4S. 
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FOR COMMERCIAL & AMATEUR SERVICE 
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i 
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dealer or factory 



U S RsTeni No A5lt 090 _ 

Model AC 3.5-30 3.5 to 30 mhi 


SWR less than 2 1 from 3 5 To 30 MHz 
Complete assembled Baiun terminated with 
standard 50239 connector 
Power capability 1 KW 2KWPEPHCAS Higher 
power model ■£ available on special order 
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U S PUTFint No 4 423.423 


ALL OUR PRODUCTS MADE IN USA 

BARKER & WILLIAMSON 

Quality Communication Products Sinet* 1932 

af your DWrtOutofs Write ot Coll 

10 Canal Street. Bnstoi PA 1900? vSr 

(21$) 756*5551 


ssigned for 50 ohm feedline 

©other proof baflun ond balancing network 

U* -- Only 90 feet fong 
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Please see the complete REVEX line of laboratory 
instruments and accessories. 


AVERAGE AND PEP RF MONITORING BUILT INTO ALL UNITS. 

1.6 to 1300 mHz, 1 wall to 5kw 


IN LINE TYPE SWR & POWER METERS 


EXCLUSIVE!!'PATENTED WIDEBAND Z COUPLER, AVAILABLE IN 
NO OTHER UNIT AT ANY PRICE, PROVIDES LABORATORY ACCURACY 

AND QUALITY AT AMATEUR PRICES... 
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low-noise receiver 

update: 

part 1 

"You can't work 'em if you can't 
hear 'em" is an old adage that's still 
very true. Building bigger and better 
antennas helps, but sooner or later the 
antenna size limitation places the bur¬ 
den on the receiver. 

Only a decade ago, most Amateurs 
were using bipolar transistor preampli¬ 
fiers on the front ends of their VHF and 
lower UHF band receivers. On the 
upper UHF and lower SHF bands, 
diode mixers without preamplifiers 
were common — with typical noise 
figures of 6 to 10 dB! That's all 
changed now, first with the arrival of 
low-noise silicon bipolar transistors 
capable of operation into the GHz 
region, and then with the introduction 
of GaAs (Gallium Arsenide) FETs in the 
late 1970s. 1 

Since reference 1 was written, there 
have been many new and startling 
developments in the area of low-noise 
devices and techniques. Noise figures 
are still dropping; device prices have 
stabilized. So this seems like an appro¬ 
priate time to update the earlier mater¬ 
ial and to present state-of-the-art 
(SOA) information. 

This month's column will serve as a 
quick review and update of the present 


SOA in low-noise receiver technology. 
Next month's column will be devoted 
more to low-noise circuit techniques, 
recommended devices, testing, and 
optimization. With all this information 
in place, you should be right on the 
cutting edge of low-noise receiver 
technology. 

a quick review 

The SOA in VHF/UHF and micro- 
wave low noise figure Amateur re¬ 
ceivers and preamplifiers is now 
dominated by GaAsFETs, which are 
technically classified as Metal Semi¬ 
conductor FETs (MESFETs). The term 
MESFET is used in the professional 
community because the gates of a 
GaAsFET are formed using aluminum, 
which is a metal that is in direct con¬ 
tact with the semiconductor material. 
Thus a Schottky barrier diode is 
formed in the N-type material as 
shown in fig. 1A. 

When the lowest noise figure is re¬ 
quired above about 100 MHz, GaAs¬ 
FETs are favored over silicon bipolar 
transistors because they have up to 
five times faster electron mobility. 
Hence, GaAsFETs have much higher 
cutoff frequencies and gain than sil¬ 
icon bipolar transistors. Furthermore, 
they typically have much lower noise 
figures. 

Reference 1, an introduction to low- 
noise GaAsFET technology, gave de¬ 


tails on preamplifier designs for 144, 
220, and 432 MHz, with suggestions 
for higher-frequency operation. When 
this material was published in 1984, 
the GaAsFET was king, but that's no 
longer true; lower-noise devices and 
new breakthroughs in technology now 
threaten to decrease noise figures so 
far that they will no longer be the 
primary limitation to communication 
capability. Stay tuned. 

In addition, during the last few years 
there's also been a proliferation of 
"mast-mounted" low-noise preampli¬ 
fiers using GaAsFETs. These preamps 
almost completely eliminate the losses 
associated with feed lines, and virtu¬ 
ally eliminate the mismatch loss asso¬ 
ciated with feed line losses. 2 This is a 
major problem with low-noise preamp¬ 
lifiers because they often have high in¬ 
put VSWR. 

latest developments in 
devices 

GaAsFETs were originally used in 
commercial and government low-noise 
amplifiers operating above 2 GHz. 
Amateurs were in the forefront of 
developing low-cost GaAsFET pre¬ 
amplifiers to frequencies as low as 30 
MHz, but these devices were practical 
mainly on 2 meters and above, where 
ambient and sky noise are low. 3 

GaAsFETs are now being used com¬ 
mercially through 40 GHz and possibly 
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1 

g a a 5 substrate 



two-dimensional 
ELECTRON CAS LAYER 


ed by Fujitsu and Thompson-CSF in 
1979. 4 5 6 It is very similar in structure 
to the GaAsFET except for the two- 
dimensional electron gas as shown in 

fig. IB. 

The HEMT's major feature is, typi¬ 
cally, its higher transconductance with 
a cutoff frequency twice that of a com¬ 
parable GaAsFET, with higher gain 
and noise figures as low as half those 
of typical GaAsFETs! Cutoff frequen¬ 
cies well above 100 GHz have been 
reported. HEMTs with less than 1.0-dB 
noise figures are now available through 
X band (12 GHz). The SOA in HEMT 
noise figures is shown in fig. 2. 

Right now, however, most HEMTs 
are laboratory devices, and the lowest 
noise devices are very scarce. Only a 
few HEMT types are available com¬ 
mercially, and these devices are expen¬ 
sive — typically more than $150 each! 
However, remember that GaAsFETs 
were in the same price range in the 
mid-1970s, and better devices are now 


available for less than $5! HEMTs are 
known to be manufactured by Fujitsu, 
GE, Gould-Drexel, NEC, Sony, Thomp- 
son-CSF, Toshiba, TRW, and Varian 
Associates. Other suppliers and even 
lower noise figures are promised! 

Unlike other innovations in technol¬ 
ogy, the HEMT is compatible with 
existing GaAsFET dc biasing and rf 
characteristics. HEMTs usually use the 
same packages and can be virtual 
"drop-ins" for GaAsFET circuits. The 
primary difference is that the HEMT's 
optimum source impedance is generally 
higher than an equivalent GaAsFET's. 
Therefore, an adjustable input¬ 
matching circuit similar to the one 
described in reference 1 is recom¬ 
mended so that the optimum source 
impedance can be achieved. 

One major MESFET anomaly should 
be stressed. As pointed out in refer¬ 
ence 1, GaAsFETs (as well as HEMTs) 
have a very high noise figure in the so- 
called ^/for low-frequency region. This 


fig. 1. Typical physical structures (not 
shown to scale) of GaAsFETs and 
HEMTs: (A) depletion mode GaAs FET; 
(B) depletion mode HEMT. 


higher. New lower noise figure, higher 
gain, and cutoff frequency devices 
seem to be appearing almost month¬ 
ly. Needless to say, if you want to be 
on the cutting edge of technology, you 
might as well use any premium-quality 
devices you have in your desk drawer 
as soon as possible — before they be¬ 
come obsolete! GaAsFETs with noise 
figures less than 1.0 dB are now avail¬ 
able through 4.0 GHz! SOA GaAsFET 
noise figures versus frequency are 
shown in fig. 2. 

Probably the most important recent 
improvement in the SOA in low-noise 
devices is the development of the 
HEMT (high-electron-mobility transis¬ 
tor). 45 Sometimes referred to as TEG- 
FETs (two-dimensional electron 
GasFETs) 6 or heterojunction FETs 
(to avoid infringing the copyright on 
the name HEMT in Japan). Techni¬ 
cally speaking, the HEMT is a heter¬ 
ojunction superlattice device that was 
first described in 1978 and demonstrat- 
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means that the noise figure increases 
not only as you increase frequency, 
but also as frequency is decreased! 
This effect is shown in fig. 2. 

The amount of noise figure increase 
and the frequency where it begins to 
increase (below the normal operating 
frequency) depends on the device 
type. Generally speaking, the ideal rf 
operating region for GaAsFETs and 
HEMTs is over a one decade-wide fre¬ 
quency range referenced down from 
the specified operating frequency (not 
the F max )- 

For example, a device specified for 
1-GHz operation at the top of its oper¬ 
ational frequency range will probably 
be well suited for operation down to 
about 100 MHz. However, a device 
specified for 10 GHz will probably have 
a higher noise figure if it's used much 
lower than about 1 GHz) 

Therefore, don't expect that a very 
low-noise GaAsFET specified for 10 
GHz will be a super low-noise device 
at 144 MHz. A low-noise 10-GHz HEMT 
may well have a higher noise figure at 
432 MHz than a much less expensive 
device specified for operation through 
4 GHz. This is why so many Amateurs 
have been able to demonstrate incred¬ 
ibly low noise figures on 2 meters using 
GaAsFETs costing no more then $5 
to $ 10 ! 

Also, the higher the cutoff frequency 
of a GaAsFET or HEMT, the narrower 
the gate; hence, the susceptibility to 
static burnout increases. Furthermore, 
higher frequency devices are more 
prone to oscillate when operated at 
lower frequencies. So don't "read into 
the specifications" anything that isn't 
there. For optimum performance ver¬ 
sus cost, operate MESFETs in the fre¬ 
quency range recommended by the 
supplier. 

noise figure limitations 

I'm often asked the question, "What 
limits noise figure?" It should be intui¬ 
tive that part of the limitation on noise 
figure is in the actual device itself. 
Furthermore, for the lowest possible 
noise figure in a receiver, the gain of 
the first stage must be high and the 
second stage should also have a low 


noise figure. This is shown mathemat¬ 
ically by the following equation . 7 

F = F, + (F 2 - 1/Gj) + (1) 

(? j - l) / (Gj • G 2 ) + • • • 

where F is the overall noise factor of 
the receiver, F-j is the noise factor of 
the first stage, F 2 is the noise factor of 
the second stage, F 3 is the noise 
factor of the third stage, Gi is the 
numeric gain of the first preamplifier 
and G 2 is the numeric gain of the 
second preamplifier. Note that noise 
factor and gains are in numerics, not 
decibels, so they often have to first be 
converted from decibels to numeric 
values before using them in eqn. 1. 
After the final noise factor is deter¬ 
mined, you'll probably want to convert 
noise factor back to noise figure using 
the following equation. 

NF = 10 log F (2) 

For example, refer to fig. 3, a block 
diagram of a typical Amateur front 
end. In example 1, if the noise figure 
of the first stage of a receiver is 0.5 dB 
(noise factor = 1 . 122 ), with a gain of 
13 dB (gain - 20) and the second 
stage noise figure is 4.0 dB (noise fac¬ 
tor = 2.51), with a gain of 15 dB (gain 
= 31.6) — ignoring the third stage 
contribution and assuming it to be 
negligible) — the overall receiver noise 
figure will be 0.78 dB (noise factor = 
1.197), a significant 0.28-dB increase 
over the first stage alone. 

Now if we reduce the noise figure 
of the second stage to 1.75 dB (noise 
factor = 1.496) [example 2] or in¬ 
crease the gain of the first preamplifi¬ 
er to 8 dB (gain = 63) [example 31, the 
overall noise figure will be 0.59 dB 
(noise factor = 1.46), only 0.09 dB 
above the preamplifier alone, a small 
penalty to pay. 

These calculations are often laborious 
and prone to error. For this reason , it's 
best to program eqn. 1 and eqn. 2 into 
a computer or scientific calculator to 
simplify the calculations and decrease 
the possibility of human error . 8 

Finally, don't get carried away with 
gain. Increasing the first stage gain too 
much may lead to intermodulation dis¬ 
tortion or instability, thus limiting the 


INPUT 
o———- 

PRF. - 


POST- 

SYSTEM 

TOTAL 


AMPL IFIER 


AMPL IFIER 

-——o 

(SEE TEXT) 


Example 1 

Noise figure (noise factor) 0 5 (1 122) 4 0 (2.51) 

Gain d8 (gain in numerics) 13 (20) (5 (316) 


0.78 (1 197) 
28 (631) 


Example 2 

Noise figure (none factor) 0.5 (1 122) 
Gain dB (gain m numerics) 13 (20) 


I 75 (1.496) 0.59 (1. 146) 

15 (31.6) 28 (631) 


Example 3: 

Noise figure (noise factor) 0.5 (1.122) 
Gain dB (gain in numerics) 18 (63) 


4.0 (2.51) 0.59(1.146) 
15 (31.6) 33 (1995) 


fig. 3. Block diagram of a typical 
Amateur front end showing the effects 
of tradeoffs in gain and noise figure (see 
text). 


ability to use the inherent low noise 
figure . 910 Therefore, with the low 
cost of devices today, it's preferable to 
design for a reasonable first stage gain 
(15 to 20 dB) and use a similar type 
second stage with a moderate noise 
figure (1.0 to 2.0 dB typical). This pro¬ 
vides an inexpensive and useful 
cost/performance tradeoff. 

other noise figure 
limitations 

Another noise figure limitation is 
incurred by operating a preamplifier 
at room temperature (more on this 
shortly). However, the major limita¬ 
tions on Amateur receivers attaining 
very low noise figures commensurate 
with device specifications are losses 
associated with the input impedance¬ 
matching circuitry. 

Amateur preamplifiers are usually 
designed for a single frequency band. 
Typically the circuits employ some 
form of input tuning. This is a 
preferred technique since the input 
network will not only allow the device 
to be optimized for the lowest possible 
noise figure at the frequency of in¬ 
terest, but will also act like a filter and 
prevent strong out-of-band signals 
from entering or causing IMD. 

Most Amateur preamplifier input cir¬ 
cuits, especially below 500 MHz, use 
an inductor and capacitor tank circuit 
similar to those shown in figs. 4A and 
4B. Figure 4A has one less compo¬ 
nent, but it also requires the tap to be 



November 1987 


79 






BL.ACKLIGHT ASSEMBLY 


SWITCHING POWER SUPPLY 


'■urn i. »' -*-|J h«ig Lh'B-rr > -LM.U i 

thriigiwiT !»■ |,k.-*r r T#ut IBmI t- ill ■ ■- 

r^M^Hnrni < i*, p 

kun i ii xv hi 1 1 i iMp fljP 

• i t r i t ■* »- f .'if. j(fi"tjT5 

•X n!. fl I r |H j, 

’ r Nil "■« lurtfi 

M,' t i i t -,jif UMm 

I* L » i ’ *“ft *l 1 j J " 

-til I'nnr *-**• >- 

i. ,. ■»« i*.- - VJrV 

m r»-n hut «i 

'♦ *•* »« 


1mA METER 

II Ii m. 4 If P»L 
Bl^-P m !■ K I V 


NI-C40 CHARGER TESTER 


1DAMR SOLID STATE 




* f * it, M'- > .#i|i■ • ri.i it' 
fill **fw 


F I ASHING Lt 

■ fiuittl iv Hi 


I- 4 l f H |1 


mmi ti 

i hi UK I i * I 

., 11 ■ % i 

tit .. 

HI-POLAR LEO 

I ijf I'l ■ Nil' : -rfir '*T 

t l|l I fc ill**"" M 

ft; I 1 r I) I ■ I'l—• 

LED HOLDERS 


A B SWITCH 


Hi ix :i ■ im 

34 V e.t.-lanp 

; X F * 1 » rt |r 

^4 V c l-'limp 

tit r" .'t j h 

24 V c t.-4#rii0 


i Iti lllh i"f i 

CLlPLfTE LED HOLDER 

i***!-* • i i ftMh 


XENON FLASH TUBE 


STORES 


Shack 


Send Fan 


QUALITY PARTS * DISCOUNT PRICES # FAST SHIPPING 


190 7 CATALOG 




ADDRESS IS: 

P O 00IX 5ST 
VAN N Ll V S . CA 914 08 

-S432 


BRAND NAME DISKS 

5,25" DS, 0D, SOFT SECT 


BY BOX 


20-40 


30 UP 


2N7772A 

. >-m It 

PN2722A 

t r.-i t ■ ft* 

2N2904 

J l-W t 1 hAh 

2N20OS 

U Tc* & 1 AM 

3H30S3 

It P« **. * 

PN35B0 

I- l.i I ■ tui 


Capacitors 

1,400 MFD TOO vti 

■ t*kt ft *" ■m(T- 

i «r i p nit i: 

7.500 M.FP 200 VOC 

ft.ft 1 * t ft i 
lit 1711 Tt It tip 

F3.G0O MFQ 75 VOC 

' *u ft I I *- t< 

All ’’ 1 

7 3,000 MFD 15 VDC 

itn 1. I I t * 

lit PI- L 


MAXELL 

95 

90 

86 

NASHUA 

70 

65 

60 

1M 

1 25 

t 20 

1 16 

DYSAN 

200 

1 96 

1 91 

VERBATIM 

1 09 

t 02 

90 

XIDEX 

62 

5B 

55 


PWCf Pf H f>fS* 

BULK DISKS 5.25” DSDD-RH 


23 10 400 4 21-1OOO 


SOUND AND VIDEO MODULATOR 

t L i* ► ■ ft.. if — ■ 

>11' F I J r'.t c-, i ** ht W W 

•lit 11 hn . ftwrr*t L ||*t< r* " * 

f e-t ■ *ft Pl^JlL • 

lit A H tvildt* #-v*-il#-, .IF" lu 

fc«iL ■*■ ft. I- 1 ft *h. -Fft* l* *■ I _ 

" -ti - 

"t" -ttuvi 

i m ■ 1 ‘"if N»r-* ft U 

ittpip TB-iitw ^ 4 ak 

it. *F«-n i - ■ T\ 


■ i H I 4 L 


1 2 V C I,* T *rnp 


3 v c t -2 amp 


2 V c I.- 4amp 


* VOLT-GfpGma 


ATI 1 - • I 

IB y HI M 

24 V.c P |.» 1 Bnnp 


'I*- 1 - ■ t 

hs ivn 

ft r ni*fFrtii 

F fcf*H 

i ■ i*. ift» 

■ " 1 1 Ii 

■ tIB II 1 ^ 

il * VJp "Ml *■ 

■■ MM- *1 1 U 

iB 1 f >M 

■ ftri i- * ? >' -F t 


1-4 i k XI jh.J-H.i P 
. r* -inlrr 
T. ■ alr< >*■ I t 
■ j t H-- R> 


RECHARGEABLE Nr-CAD BATTERIES 
. AAA SIZE \ 25V lBOmAH S3 79 
'j AA SI/I I 75V SOOinAH 12 OO 

" AA vrllh mold*! tub* 12-20 

IW, c SIZE I 7V UDOmAH $4.23 
' SUIS-e Sl/E mold.t tab 14 b25 


SUM LINT 

r AN 

P - - * ' # 1 i . 1 1.1 *. N n » fy’ <Jf j ' 

|l| Iff irarl#ng f«n 

Kg® 

■ i' ft r 

!Vr|* Mel ai b • , •.. L i 
" Mn -Tt > Niff Mr* 

■ ___ 

. fttl V I 1 lift If 

t *+**> 


.1 Ii i ehil-fUnt; Ittfi Mil t'ftl 7 rt 1 >J(. 
t » IIH, J N HIIH l 1 M I Ml Nut 
I ftininlm .1 | .. . F H . . . L-lt » ’ HU , 1 —-”. . - 
W tlftTtr, vpl«l iti- 


• 1 ■ II hi X h- ' ' « i ■* 

FHTjj.-ilH vl 

Htvii *H rf?i(*r* "f li-it. tt 

t Pi [ fifth)ll'tl t* '.Til 

ItH HI ■tHT*+ 1 '- 
t'tH** *" X *’ 

. 


ti. . •* i-vi v- it t ii.j^.t, 
‘ih-tflii --Iftl Ifttl-fEpttfth^t 
I >|lf l-ii*> q I*’ iti 
1 ■ JP r ■ftigfc 1 PW&I A'.-li Ad 

•iltW-AiP" . II L J> ft LF- j 


Kx TURBO PC-XT 

X!J';, COMPATIBLE 

.jJ^ y * 4 77^8 Mhz 

• 256K Ram (to 640) 

• 360K DO w/Controller 

• Mono monitor 

• Monitor card 

• AT/XT Keyboard 

• 150 Watt P/S 

MAIL TO: 

World Data Enterprises 

P.O Bom 652737 
Miami, FL 33265 

( 305 ) 551-4023 

1-800-634-3547 

C&U for Ftqo flfochiyjne 

20 mg ST225 w coni 

$325.00 

30 mg ST23B w coni; 

* with coupon S4B3 .oq 

without coupon $559 00 

OrFER EXPIRES 10/31/87 
OfO-ir ODty On Turbo XT Syi^lOFTi 


OS ANGELES. CA SFOOO0| 
2 I UJKO JJOOO 
VAN NUTS 


637H SEPULVEDA BLVD 
VAN NLJVS. CA 9 14 1 1 
IBIS)9117- fflOB 


MAIL ORDERS TO 

ALL ELECTRONICS 
P.O.BOX S67 
VAN NLIYS, CA 
9 14GB 

TELE X 

IWL’S 10 10 10163 
ALL fLFC TRONIC! 

V IUTT ftif >■*•! r 
r .1 1 . , \ If , -'tit 

liit t tti f ft i < tfj • 


FJLKioiaire 

ouiiiTiYit L«nra 

w T-M-k iff m 
;c* i iwpitnti 
| nil U m limMr mmj 

**s f O dp 

CRNMRi 


1-7693 


WALL 

TRAKS FORMER 


OSOD 4D 30 37 

LIBHARYCASE HOLDS 10DISKS 199 
ova f SL f BOX HOI DS 75 DISKS 8 50 

f L IP N FILE BOX HOLDS 100 DISKS T5.95 


vHi4hlt-ti . I^F I ift <H 

fci, - hV- htlto-l. • if -••!> ‘ . P -t» 

-v. ■ -v s,. i... lit - til thla" h | ig.-l ftT-VF#. El-,* 

r * - I F ill* J-J*.!! I r.J ,4 *■: 

r ttri 1 1 , "| i’f WTHiFnf « FBI ll«* 


I0HT ACTIVATED MOTION SENSOR 


.hint . I'lBFft* * 

Vll BliHFft FHHI'H, 
f I i-iftttft l* ill '*-1 
I t» |‘F , | | *■ 

a - F Anifh. FHllft I*! 
li Hi . I ■ '* it FF Fit TI 


H-MJ Tv'HR* 

llinl % 

HOT ION OJftl 

lift, f 

to-ifti>,F^ A 

t c fifvi kL 

1* f* tm-Mti 

^ T | 

II r> PH 4 L * 

IFft I0M«1 y 

mm* Nv f 


A 1 V fc*T> « W 

I ! »u ■ 4. 

o*oi tdfc-Dtfi 7 

v.i*t i* 

Fl F -1 * I i 

tit*!' * 

i?■ ** - ,y 

i* I- Hi w 

We PUSH BUTTON 

ft.f.» I y 

•ftl'.ft-FFtftFF Ji 

r.fti. Ii- V'BftF n 

. * i»uij>uw( n 

Mfh Nxtl.n F. 

H All tlfA I iW Itif 
IB twf 13 tft_ 


CALL FOR FREE BROCHURE 
OF MORE COMPUTER SUPPLIES 
( 305 ) 551-4023 

1 - 000 - 634-3547 

HOURS: 10 AM - 7 PM EST 
Mali to: World Data Enterprises 

P.O Sox 652737. Miami, FL 33265 


= . I ■ it-ilB I .11 H J tgN|Blrii 111 1 if. +** ANglfiri# 
■ n if y nf u#f 4 II I* 11 tl«i i B ■ " il .lt»lP^i. » ■■N r (i-i-r 

, » Ip- I' l* I C I M i, *P« ,N -1 i.i“f I i i■ ■ 1 # I 


A 1 4 IB 1 #9 ■ 


TlKtMWf COUPlMi 

THAHA CMlfl N 


I WTI DPHOJICTCAM 


f1 A !!+•» *1 

lnhf,i#ft« -44. k 




181 


AMATEUR RADIO MAIL LISTS 

Soil-stick 1 x 3 bbeis 

*** NEWLY LtCENCFD HAMS *** 
*"* ALL NEW UPGRADES *** 
*“ UPDATED EACH WEEK *" 

Total List - 4G2.728 (ZIP sorted) 

Pn u is 2 5 cents each (4-up Cheshire) 

BUCKMA5TER PUBLISHING 
Mineral, Virginia 23117 
703:894-5777 


n' 184 


H;iH'-S([ii:ire ()R\ l)\ Munobundcrs 

E Cut ni 11 vc. I,m ik‘ 41 build nx i* lit OHM 

V|ll Mi-icrs, 15 Meier* Mi‘lrr* .^11 Miter* 

\s2U,US $.VLU5 $40>J5 $54.4^ 

HTithtiRiili ... tut ll-'iitr i ■ t. ( !.'*• l! Kl.i.U in 1 m,- 

l/,^, n/iicsi J>\ ti;iin (let Dullar j 
i'l I si Lik i mk i | ,4 rt term as It est 

t'roi.1. 1 1 X4HJ4 !im ^Il^tHlIh .174-UIK4 


185 


DfAtEA 

INOU'KfS 

INVITFO 


ANTENNES 1 

TONNA Ibe 


i" 182 


52 Stonewyck Drive 
Belle Mead, New Jersey 00502 

IVAftS - KC2PX 
MARA - SALES 


f ^ MR 'ROWAMMOni 'Lh'-l.m 


jvrrffli" 

MON-SAT (201)874 6013 

10AM -3PM ORDERS 

7PM - 10PM ORDERS/TECHNICAL 


CALL FOR CATALOG VISA/MASTERCARD 













































































































carefully chosen. This can be very 
tedious and time-consuming, especially 
if you want to achieve minimum noise 
figure. Therefore, the input impedance¬ 
matching circuit shown in fig. 4B 
is recommended for 500 MHz and 
below. 1 

Sometimes I see Amateurs and 
commercial designers alike using an 
abbreviated type of input matching 
similar to that shown in fig. 4B, but 
with the shunt capacitor, C2, removed. 
This is not recommended because if 
the lowest possible noise figure is 
wanted, the inductor also has to be 


tuned, and that can be a tricky job. 
(And what do you do for tuning if the 
GaAsFET has to be replaced?) 

By now you've probably surmised 
that the minimum noise figure isn't 
only a function of tank circuit align¬ 
ment, but more likely due to losses in 
the components themselves. All capa¬ 
citors and inductors have loss, espe¬ 
cially as you go above 100 MHz. The 
higher the Q of the components in the 
input-matching network, the lower the 
insertion loss and hence the lower the 
noise figure. 

Probably the "lossiest" component 
in a low-noise preamplifier is the induc¬ 
tor. A typical inductor in the 100- to 
500-MHz range has an unloaded Q 
(no external components attached) of 
300 to 500, depending on wire type, 
diameter, form factor, and proximity 
of other components and shielding 
structure. 11 

As explained in reference 11, there's 
a definite insertion loss relationship 
between the unloaded Gy °f an induc¬ 
tor and the loaded or "in-circuit" Qi_ 
of the same as follows: 

insertion loss (dB) = 10 log (3) 

[1 ~ (Ql/Qu)P 

where Q|_ and Qy are the loaded and 
unloaded Gs, respectively. 

How do you determine the loaded 
Q of the inductor? If the preamplifier 
is one of the types that uses a broad¬ 
band output network as described in 
reference 1, the half-power or 3-dB 
bandwidth of the preamplifier can be 
easily measured. The G of the preamp¬ 
lifier (and therefore the loaded Q of the 
inductor) is then determined as 
follows: 

Q preamp = f 0 /(fH - II) (4) 

where fg is the center frequency in 
MHz, fy is the upper half-power fre¬ 
quency and fi is the lower half-power 
frequency. For example, if we have a 
432-MHz preamplifier with half-power 
frequencies of 440 and 423 MHz re¬ 
spectively, the loaded G will be 
432/(440 -423) or 25.4. 

Now, if we assume that all other 
components contribute negligible loss, 
we can determine the approximate in¬ 


put circuit losses attributable to the in¬ 
ductor's G. Using eqn. 3 and 
assuming a good inductor with an un¬ 
loaded Q of 500 and a preamplifier with 
a loaded Q of 25.4, we have an input 
circuit insertion loss of approximately 
0.45 dB. 

Typical GaAsFET preamplifiers using 
input tank circuits of this type have 
noise figures of 0.5 to 0.75 dB. There¬ 
fore, with a 0.45-dB input loss, the 
overall noise figure of the preamplifier 
is almost entirely due to the losses in 
the input network and the GaAsFET it¬ 
self must be virtually noiseless! 

To show the Q(j/Qi_ losses more 
graphically, I've prepared the graph in 
fig. 5 and scaled it for low loss and 
hence low noise figure conditions. 
(Check fig. 5 for the 432-MHz pre¬ 
amplifier case above.) For a Qu/Q|_ 
ratio of 500/25.4, or approximately 20, 
you'll see that the insertion loss is in¬ 
deed 0.45 dB. 

Also note in fig. 5 that to get the 
input losses down below 0.1 dB, the 
unloaded-to-loaded G ratio must be 
equal to or greater than 90. This means 
that the unloaded Q of the inductor in 
the preamplifier just described would 
have to be over 2000! If you want a 
very low-noise preamplifier, you're 
going to have to use some pretty low- 
loss inductors — such as a large (1- to 
3 -inch diameter) coaxial cavity reson¬ 
ator — and possibly have them silver 
plated. 

Figure 4C is a different input circuit 
topology which eliminates the tank cir¬ 
cuit per se by using a series input in¬ 
ductor and "lossless feedback" in the 
source lead. 1 This type of circuit def¬ 
initely has lower input losses and 
potentially a better input VSWR. How¬ 
ever, it's more prone to out-of-band 
interference and therefore is more 
appropriate for use on the microwave 
bands. It will be discussed further in 
next month's column. 

other component losses 

Don't forget that there can be other 
losses besides the input inductor. 
Tuning capacitors can also have loss¬ 
es. Only the lowest loss, highest Q 
tuning capacitors should be used in the 
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lor all brands Maxon, Yaesu. Icon, Tad. Octagon. RegencyA/Vtlson, Midland, Siandard. Umdon 
Shinway, Fujitus, Seas, Spillsbury. Neutec. etc Call or write lor rriformahon 212 925 7000 


NAME BRANDS AT 5D</> DISCOUNT 
Thit Fft£E 74 f»dge Consumer Buyiny 
Guide lrll".. dll j bo ul Satellilr TV untJ 
lists guaranteed lowest pricei 

Ill ' ll 1 '" *'iJJt f Mi irnli * ll UllilJ 

► 1-800-472-8626 


it VHF and UHF Coverage 
it Computer Interface 

* Speech Synthesizer 

* 12 V0C Operation 


* Interference Location 


* Stuck Microphones 


* Security Monitoring 


New Technology (patent pending) converts any VHF or UHF FM receiver into an 
advanced Doppler shift radio direction finder. Simply plug into receiver s antenna 
and external speaker jacks. Uses four omnidirectional antennas. Low noise, high 
sensitivity for weak signal detection Calf or write for full details and prices 

( I DOPPLER SYSTEMS, INC. P.O. Box 31819 ttM . 

P Phoenix, AZ 85046 < 602 > 488 ^ 7M 
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input-matching network. The air-vari¬ 
able type capacitors manufactured by 
Johanson and others are a preferred 
type. They not only have low loss and 
high Q, but also good tuning resolu¬ 
tion with little or no backlash. Further¬ 
more, they often have special sealing 
caps that can be placed over the tuning 
mechanism to help keep out moisture 
and prevent inadvertent mistuning. 

The minimum Q of a Johanson-type 
5200 air variable, one commonly used 
by Amateurs, is 5000 at maximum cap¬ 
acitance at 100 MHz. This figure de¬ 
creases rapidly to less than 1000 above 
300 MHz! Higher Q types such as the 
Johanson 5700 and 5800 are recom¬ 
mended, but they have lower maxi¬ 
mum capacitance so they're useful 
only for higher frequencies and for 
series connections where lower 
capacitance values are required. 


Chip capacitor losses can also be 
considerable, especially when used in 
source bypassing or in the rf path. In 
critical low-loss circuits, the porcelain 
types are highly recommended despite 
their higher initial cost. Be careful, 
too, of resistor types. The older 1/8- 
or 1/4-watt carbon composition types 
are recommended. However, the non¬ 
carbon or film types that are becom¬ 
ing so popular are usually quite reac¬ 
tive and lossy, and are therefore not 
recommended. 

Finally, coaxial connectors — espe¬ 
cially type N, TNC, and SMA — are 
highly recommended for low-noise pre¬ 
amplifiers because they have low loss 
and a very positive mating mechanism. 
On the other hand, BNC- and UHF- 
type connectors should be avoided be¬ 
cause their impedance isn't constant, 
and they have questionable mating 


RF 

TRANSISTORS 



2-30 MHz 12V (• 

28V) 


PN 


Rating 

Net Ea 

Match Pr. 

MRF421 

Q 

100W 

S24.00 

$53.00 

MRF422* 


150W 

38.00 

82.00 

MRF433 


12.5W 

11.00 

26.00 

MRF449, A 

Q 

30W 

12 50 

30.00 

MRF450. A 

Q 

50W 

14.00 

31 00 

MRF453, A 

Q 

60W 

15.00 

35.00 

MRF454, A 

Q 

80W 

15.00 

34.00 

MRF455, A 

Q 

60W 

12.00 

26.00 

MRF485 * 


f 5W 

6 00 

16.00 

MRF492 

Q 

90W 

16.75 

37.50 

MRF492A 

Q 

90W 

19.75 

43.50 

SRF2072 

Q 

65W 

13.50 

31.00 

SRF3662 

Q 

110W 

25 00 

54.00 

SRF3775 

Q 

75W 

13 50 

31.00 

SRF3795 

Q 

90W 

16.00 

37.00 

3B00 

Q 

100W 

18.75 

41.00 

2SC2290 

Q 

80W 

19.75 

45.50 

2SC2879 

Q 

100W 

25.00 

54.00 


Selected High Gain Matched Quads Available 


UHF TRANSISTORS 



Rating 

MHz 

Net Ea. 

Match Pr 

MRF237 

4W 

136-174 

2 70 

— 

MRF240. A 

40W 

136 174 

15 00 

35.00 

MRF245 

80W 

136-174 

30 00 

68.00 

MRF247 

75W 

136-174 

27.00 

63.00 

MRF24B 

BOW 

136-174 

33.00 

71.00 

MRF641 

15W 

407-512 

20.00 

46.00 

MRF644 

25W 

407-512 

24 00 

54.00 

MRF646 

40W 

407-512 

26.50 

59.00 

MRF640 

60W 

407-512 

31.00 

69.00 

2N6080 

4W 

136-174 

6.25 

— 

2N6081 

15W 

136-174 

8 00 

— 

2N6082 

25W 

136-174 

9 50 

— 

2N6083 

30W 

136-174 

9.75 

24.00 

2N6084 

40W 

136-174 

13 00 

31.00 


LISTING OFMISC. TRANSISTORS 


PARTIAL 

MRF134 

MRF136 

MRF137 

MRF138 

MRF140 

MRF148 

MRF150 

MRF171 

MRF172 

MRF174 

MRF208 

MRF212 

MRF221 

MRF224 

MRF226 

MRF238 

MRF239 

MRF260 

MRF261 

MRF262 

MRF264 

MRF309 

MRF317 

MRF406 

MRF458 

MRF475 

MRF476 

MRF477 

MRF479 

MRF492A 

40582 

NE41137 


We stock RF Power transistors for Atlas, KLM, Collins, 
Yaesu. Kenwood, Cubic. Mirage. Motorola, Regency. 

Heathkit. Drake. TWC. Wilson. GE, etc. 
Cross-reference on CD. PT, SO, SRF. JO, and 2SC P Ns 

Orders received by 1 PM are shipped UPS same day. 
Minimum order twenty dollars. COD VISA MC 
Foreign Orders Accepted 

Call: (619) 744-0728 

FAX: (619) 744-1943 


$16 00 
21.00 
2400 
35.00 
87.50 

34 00 
87.50 

34 50 
62.00 

MRF497 

MRF515 

MRF607 

MRF630 

MRF754 

MRF843.F 

MRF846 

MRF873 

MRF1 946,A 

$14.25 
2.50 
2.50 
4 25 
15 00 

22.50 

43.50 
24 50 
15.00 

80.00 

CD2545 

16.00 

11.50 

2N1522 

11.95 

16 00 

2N3553 

7.25 

11.00 

2N3771 

3 50 

13 50 

2N3866 

1.25 

14.50 

2N4048 

11.95 

13.00 

2N4427 

1.25 

15.00 

2N5589 

7 25 

7.00 

2N5590 

10.00 

8 00 

2N5591 

13 50 

9 00 

2N5641 

950 

13.00 

2N5642 

13.75 

29.75 

2N5643 

1500 

56 00 

2N5646 

13 00 

12 00 

2N5945 

10.00 

20 00 

2N5946 

13.00 

3 00 

2N6255 

2.50 

2.75 

OUTPUT MODULES 

12.00 

SAU4 

55.00 

10 00 

SAV6 

48.00 

19.00 

SAV7 

48.00 

7 50 

M57712, M577337 use 

2 50 

M57737, SC1019 SAV7 
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tolerances and known insertion losses. 
Connector types and losses are dis¬ 
cussed further in references 12 and 13. 

lower noise techniques 

Cooling is probably the last resort 
when it comes to really low-noise pre¬ 
amplifiers. Bipolar transistors generally 
don't work well below about 70 to 
80 degrees Kelvin. However, many 
GaAsFETs and HEMTs seem to do 
quite well when cooled even as low as 
12 degrees Kelvin, the temperature of 
liquified Helium. 

The National Radio Astronomy 
Observatory (NRAO), in Charlottes¬ 
ville, Virginia, has been building low- 
noise preamplifiers for many years. 
Their preamplifiers are used in radio 
telescopes where the sky temperature 
is as low as 3.5 degrees Kelvin, almost 
absolute zero. By 1980 they were using 
GaAsFET preamplifiers cooled to 
about 13 degrees Kelvin in a Dewar 
with liquified Helium. 14 

At first NRAO used GaAsFETs be¬ 
cause they noticed that the transcon¬ 
ductance would often increase — 
sometimes by as much as 50 percent 
— as temperature was decreased. At 
the same time, the noise figure would 
drop. However, the optimum source 
impedance changes at low tempera¬ 
tures and oscillations may occur. Con¬ 
sequently the preamplifier has to be 
optimized at the cold temperature. 
Recently, NRAO noticed the same 
effects with HEMTs. 

Because the cryogenic coolers used 
by NRAO cost about $5000 each, 
they're not really practical for Ama¬ 
teurs. Other less expensive coolers 
such as the thermo-electric type are 
available commercially. 15 However, 
they use diodes that may generate 
noise, so be cautious if you use them. 
It should be sufficient to mention that 
if you have an antenna-mounted pre¬ 
amplifier, especially for EME, you 
should mount it so that it won't be 
heated excessively by the sun. 

Finally, of the GaAsFETs tested by 
NRAO, the MGF 1412 seems to have 
consistently low noise figure at room 
temperature. Futhermore, at cryogenic 
temperatures, the MGF 1412 type 


seems to be one of the most reliable 
for low noise figures. Since this is one 
of the most popular types used by 
Amateurs seeking the lowest possible 
noise figures, it may be a place to start. 

summary 

In this month's column, I've at¬ 
tempted to bring you up to date on the 
SO A in low-noise receivers for VHF 
and above. Noise figures are still drop¬ 
ping, but at some frequencies can't go 
lower unless we change the circuit tech¬ 
niques we're presently using. In next 
month's column, we'll discuss some 
circuit and device recommendations. 

acknowledgments 

I'd particularly like to thank Bill 
Lakatosh, AA4TJ (ex K3QCQ and 
KJ4QI), of NRAO for their input on 
SOA noise figures and cooling tech¬ 
niques. 

new records 

In last month's column we men¬ 
tioned the outstanding sporadic E 
occurrence during the ARRL June 
VHF QSO party and asked for any new 
record claims. Shortly after the contest 
was over, I received and authenticated 
a new North American 2-meter, double¬ 
hop sporadic E record. The new record 
holders are Jim Poore, KD4WF, in 
Savannah, Georgia (EN92LK) and Jim 
Frye, NW70/7, operating portable 
from Mount Potosi, southern Nevada 
(DM25GV). Their contact took place 
on June 14, 1987, at 1704 UTC and ex¬ 
tended the existing record by almost 
90 miles for a new record of 1980 miles 
(3186 km). Congratulations to both 
Jims. 

The North American 10-GHz DX 
record has also been broken; more on 
that in next month's column. 

important VHF/UHF events 

November 3 Predicted peak of 

the Taurids 
meteor shower at 
2200 UTC 

November 3 Predicted peak of 

the Cassiopids 
meteor shower at 
2200 UTC 


November 14-15 ARRL EME Con¬ 
test (second 
weekend) 

November 17 Predicted peak of 

the Leonids 
meteor shower at 
1500 UTC 

November 21 New moon 

November 24 EME perigee 

December 13 Predicted peak 

of the Geminids 
meteor shower at 
1900 UTC 

December 20 New moon 

December 21 ± month. Winter 

peak of sporadic E 
propagation 

December 22 Predicted peak of 

the Ursids 
meteor shower at 
2200 UTC 

December 22 EME perigee 
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FM EXCITERS t t]AWMF?/ 

Kits only W■ I $ 1 46 ■//] 

TcXo arid * i «i i uv in i .ivailabte 

2Wc<jnf 1 /ptO 3 W ir>lenriitt#rit 's/ 

1 T AS 1 for 10W 6M 2M 150 174 220 MHi, 

T A4 &1 Tor uhf 

FCC TYPE ACCEPTED FOR < oMMERClAL BANDS 
VHF & UHF UNLAR AMPLIFIERS Fuf FM of 55B Power 
levels from 10io45Wdm St'vQrdi muduls kii* billing 
$78 / 


*Rl44iR220 FM RCVRS / 

Tqt 2M, 13d“ \ 74.0/ 270 MFU 

0 ISuV M'tv■-, K puln vt.-ii K ID paid ciTtinm i f Tillers, 
helical itjvxmlo' front end Tot ouccpUanal selectivity. 

- lOOdtitir ‘ |tH v ^t aw pliable >inywh0fis , J Flutist 

prour ^mieicti AFC tracks drifting *mirs JU.is oven 
avail mi % 1 .IS w.'i 5198 

R4&1 FM RCVfi Same .k> JlMve hut ' IMF Tuned tine 
front end 0 2uV SpnsJttvHy Kit only % 1 JH wfl SI 98 
H76 VHF FM RCVR fr>r I DM 6M 2M 220 As above. t>ul 
a-j a Aft or hoi res. Kus ■ inly 598 to S l 18 
‘Rno VHF AM FTCVR fur VHF nr. r.uTt uf ham tumm or 
OOF Kit only S9B 


during transmit Use with base or mobile 
transceivers up to ?5W Tower mtg- hardware 
supplied, 

* Speedy tuning range desired 120-175 200-240. ot 
400-500 MlHr 


■ CWID kit, now low pi ifie % 48 
J icitf progf jmrrdthk', limi-rv (he worker 
• COH-2 kit $38 Audio rni*er local spkr .nnnlilter I ail A 
lime oul lirn-er^ 

•COR 3 kit, £48 with cnurrt“,\ fieeti 


HRA -{*) 

HELICAL 

RESONATOR 


Low-noise pfeamps With helical rcsnnjlor^ 

reduce Intermod & cross-band interference in 

critical appitratinns 

* Speedy lurMrig langt destro-d 11*6 150 158 I 6 h 
16? 1S2M4 713 233 420 450, 450 465. or 465 475 

Mi 1 1 


MO 202 FSK DATA MODULATOR Ml 538 Run up tn 

E?t'0 Ujud digital or packet rjdio signals through uriy 
f M transmitter 

OE 202 FS8 DATA DEMODULATOR hit $38 


For VHF 
Model YV2 
Kit $79 
Wired $149 
:speedy b-ind'i 


rorssa cw 
Afy FM elc 
CdUtHT link Ml 
wiIhfrcrivG coriv 
(rai t r ,i nc e It* 

MU 2 W out 
lintdf PA't 

dvjlljbte up to 
SOW 


*IJ * H 
IJtill 

l»l lb 


THE MOST AFFORDABLE 

REPEATER 

ALSO HAS THE MOST IMPRESSIVE 
PERFORMANCE FEATURES 

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT 1 )- 


BAND WIRED KIT 

6M,2M, 220 $880 $630 

UHF $980 $730 

(Also available for commercial bands!) 


•SENSITIVITY SECOND TO NONE I 0 15ljV I VP 
•SELECTIVITY THAT CAN T QE BEAT 1 Both 8 pole nidi 
filter & ceramic hlter lor ■IDOdB al * ]2kHr Hcltcai 
resonator front end in i omhul defense A intermod 
• Flutter [jftio! squulch, AijIluiuIm.. treRuirm.y control* 
sepflf nlr ^phr ampldter 

•CLEAN. EASY TUNE TRANSMITTER, up tu 20W nulpoT 
SOW wim adda renal f A 


ACCESSORIES 


• T D 2 D T MF DECODER'CON T ROl l f R hit only $ 78 

Full 16digits, 5 functions, toll c.rll restrictor, program 
mable Much more Great for •M^ctive calling too p 

• AP 1 AUTOPATCH hit only $7B Reverse patch & phone 
line remote control Std 

• A p 2 Sim pie * A ut op a t e h Use with itiou c 

.* Au\ A ,1 > .fll 


GaAs FET PREAMPS 

at a fraction of the cost 
of comparable units! 


LNG -(*) /frSZft 

GaAsFET 

/■ li j\ 

PREAMP g 

ONLY $49! Jfe 


WIRE D)f ESTED 


FEATURES: 

♦Very Low Noise 0 7 tfB VHF h 0 HdH UHF 
•High Gain: 13 2 tklB depending on freq 
•Wide Dynamic Range to resist overload 
•Stable: new'type dual-gate GaAs FET 

* Specify tuning range desired 26-30 46-56 137 I 50 
150 172,210 230, 400 4 70. or 800-960 MHi 


LNW -(*: 

MINIATURE 
GaAs FET 
PREAMP 


Unbelievably 
low Price - - ■ 


ONLY $ 19/kit, 

GaAs FE J Preamp ^ _ _ 

similar lo LNG. $ 34 wued/taitad 

excepi designed 

fur law cost Si small size Only 5/8 "'W x 1-578 'L k 
3/4" H E asi fy mounts in rnuny r adi os 

* Speedy turning rungc* desired ?5 ^5, 35-65, 55 H >0 90 
120. 120 150. 150-200,200 270. or 400 500 MH7 


LNS-(*) 

IN-LINE 

PREAMP 


ONLY $59/kit, p 

$79 wired/teifed 

GaAs FET Preamp with features similar to LNG 

cAMDc .i aiitnmali^aliv fiuitrhps nut nf lint? 


HIGH QUALITY XMTR&RCVR 
MODULES FOR REPEATERS, 


now—fcc type accepted transmitters. 

RECEIVERS , ANO REPEATERS AVAILABLE FOR 
HIGH-BAND AND UHF , CALL FOR DETAILS, 


RECEIVING CONVERTERS 


■■ 1 V -P ■ ■ r TJ t W V V 

ONLY $49 VHF 


TRANSMIT CONVERTERS 


HAMTRONICS, INC. 

65-E Moul Rd.; Hilton NY 14468-9535 

High Quality equipment at reasonabie prices surely 
appeals to me; but I want more details before I buy! Rush 
my copy of the 40-page Hamtronics catalog by return first 
class mail, 1 enclose $ i ($2 for overseas air maif). 


| Address 
City 


State/ZiP 


• Order by phone or mail * Add $3 S&H per order 
(Electronic answering service evenings & weekends} 

* Use VISA. MASTERCARD, Check, or UPS COD. 


Render Service CHECK-OFF Page 106 


miromcs, me 


68 -E MOUL R0AD«HILT0N NY 14468-9535 
Phone: 716-392-9430 MamrronJes* ts * rIfdimarlt 
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Subscribe Today To The 
World’s Leading Magazine For 
Shortwave & Scanner Listeners! 

* International Broadcasting 

* Utility Monitoring 

* Scanners 

» Shortwave and Longwave 

* Satellites 

* Electronic Projects 

* Listening Tips 

■ Frequency Lists 

■ Equipment Reviews 

* News-breaking Articles 

* Feature Articles 

* Exclusive Interviews 

* Insights by Ihe Experts 

* New Products 

Each month MONITORING TIMES, the first wide- 
spectrum listener s publication and still the best, brings 
you 64 giant tabloid pages of late-breaking information 
on every aspect of monitoring the radio spectrum 

Fast-paced and information-packed, MONITORING 
TIMES consistently scoops the publishing industry 

ORDER YOUR SUBSCRIPTION TODAY before 
another issue goes by: only $15 per year {U S. and 
Canada), $22 per year (foreign) or send $1 for a sample 
issue (foreign send 2 IRCs) 

MONITORING TIMES 

P O. Box 98 Brasstown. N C 28902 
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W6SAI BOOKS 

published by Bill Orr* W6SAI and Sty Cowan, W2LX 
BEAM ANTENNA HANDBOOK 

Completely revised and updated wiiti me latesi computer generaied minima 
bon nn BEAM Antenna design Covers HF and VHF Yagis and U), IB and 24 
MH/ WAflC bands Every thing yau need to know 2CW illushatrons 268 
pages 1905 Revved 1st edition 

HP BA Soft bound SI-95 

SIMPLE LOW COST WIRE ANTENNAS 

Rumor on how lo build simple low cost wire antennas Includes invisible 
deigns lor apartment dwellers Full ol diagrams and schematics 192 
pages 1972 2nd edition 

iHp-WA Softbound 19.95 



ALL ABOUT CUBICAL QUAD ANTENNAS 

Simple io build lightweight and high performence make the Quad at Ux ers 
delight Everything from the single element lo a multi element monster A 
wealth of in forma lion on const* uciiQfL feeding, tuning and ms telling Ihe 
quad antenna 112 pages 198? 3rd edition 

RP-CO SoftboLind S7.95 


THE RADIO AMATEUR ANTENNA HANDBOOK 

A wealift of pmiects Thai covers verticals, long wires, beams ais well as 
plenty ot other interesting designs It includes an honest judpment nl gam 
figures, how to site your antenna for Ihe best performance. i took at the 
Vagi Quad controversy. batuivs. slopers. and della loops Practical antenna 
pi jiecb Thai work 1 190 pages 1970 tsl edition 
HP AH Settbound S9 95 


Please enclose $3 50 lor shipping and handling yd 
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The Magazine 

For Amateur Radio and ('omputerists 

Why You Should Subscribe! 

Read what our subscribers say! 

lt \ in the fine print! 

•Your magazine is the finest innovation that / have seen in 
ham radio since 1953 — except ,. . maybe the ail-solid stale 
tram river Carl So lies/, W8PFT * . . .have most certainty 
received my money's worth in software.,. Michael Regan, 
KKWKB * .. * you have found a nice niche for CTM in 
packet. . . you have me getting interested. .. Charlie Curie* 

A IMF ChaUamM^a, TN * Ihe packet computer info 
convinced me to subscribe. John Ski thick. KKJS * 
Enclosed is my check for renewal of my subscription / enjoy 
the down to earth and homey style of your magazine 
and the many fine computer articles. . . Andy Kosiurek, 
Lakewood, OH * / was both pleased and dismayed upon 
becoming acquainted with your magazine at HAM C OM . 
Pleased that I discovered your magazine—dismayed that / 
didn't long before now. Bill Lath an, AK5k * ...CTM 
gives the finest coverage to packet radio that / have seen in 
anv of the computer or amateur radio magazines It would 
appear that CTM has just the rtght blend of packet amateur 
radio articles and computer articles. Barry Siegfried, K2MF ■ 
Of the three HAM magazines l received each month < i M is the 
only one / read from cover to cover and carry with me during my 
travels abroad. Most of the time it remains in that country Buck 
Rogers, K4ABT 

U f S.A. $18.00 I Yr—$10.00 6 Months (Limited 

Offer) $33,00 2 Yr 

Mexico & Canada $32.00 I Yr (Surface) 

Other Countries (Air) $68,00 (Surface) $43.00 I Yr 

U.S.FCNDS ONLY 
Sample Copy & Back Issues—$3,50 

r - n 

I Mail to: 

Circulation Manager 
1 1704 Sam Drive 
^ Birmingham, AL 35235 
I(205) 854-0271 

1 Name_ 

I Call Sign___ 


I Address---—-* 

I City _ ST ZIP_ _ 1 

I Dale _ ______— ^ 

^ Signature___—--* 
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Special 

OUTSTANDING PRICES 


"Four pubhcation is superb! Keep 1 1 up!*' Joe Reisert, WUl 

"Your W 2 PV Ail ides are priceless* Four magazine is super!" 

Rush Drake, W7RM 

"Let me congratulate you on a very impressive magazine .. Just 
what Vve been looking for as a DXer and Coni ester!" 

Dick Hoen, M 7 R 0 

"RADWSPCIRTING, once received t cannot be tossed aside until 
if is read from covet to cover . TTioir reviewed again and 
again," Chas Browning, W 4 PKA 

Subscription rates: 1 year USA $ 18 * Canada CDN$ 26 , Overseas 
US $2 i; 2 $33, $ 48 , $42 respectively . Single issue %2 . 

| USA First Class Hail add $8/year, OX Air Hail add 115/year. 


TRY US! SUBSCRIBE OR SEND St FOR YOUR SAHPLE COPY. 
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*i * iHU IS A FlFr.lSTFRFEi THAOFOF 
IWTtttN*TK)N*4. BUSINESS MACHINES CORP 

5«agnlv ST-225. 20 MHr hard drive wilh 
control card avnHAbto with Any uysloni 
lor $315.00 Otter good thru I2rf1/A7 
Cult for cusiomized systems 

SYSTEM #2 $499.00 

MOTHERBOARD WITH BIOS AND 


uumrni hill vi vi MTig; 

SYSTEM #1 $299.00 

MOTHERBOARD WfTH BIOS AND 
ZERO K OK RAM UPGRADABLE 
TO A FULL 640 K RAM FLIP TOP 
CASE XT'AT LOOK ALIKE KEY 
BOARD 150 WATT POWER SUP 
PLY WITH ALL THE POWER 
NEEDED TO RUN EXTRA DRIVES 
L OF AND CARDS 


the 


256K OF RAM 


GPAQABLE TO A FULL 640K OF WITH TWO I 
RAM FLIP TOP CASE XT/AT ONE PARAi 
LOOK ALIKE KEYBOARD ISO SERIAL PGR 
WATT POWER SUPPLY DUAL PORT OPTlOl 
DISKDRIVE CARD WITH CABLES, CLOCK ANC 
ONE FLOPPY DRIVE DS DU 360K BA ITERY BA 
A COLOR GRAPHICS CARD WITH DISK DRIVES 
RGB AND COMPOSITE OUTPUT COMPOSITE 
(ALL YOU NEED IS A MONITOR) 

Shipping infohmiTIOM: plFaSF INCLUDE to*s 0# OOOtn FOR 
SHIPPING AUtl HANOI ING CHARGES (MINIMUM %? M MAXIMUM ti'H 
CANADIAN QflnFRS ADO 17 M IN US FUNDS MICHIGAN RESIDENTS 
ADD 4'"* SALES t A* r FHT F RCE F l VtR SEND?;' St AMI'OH BASE 

_ , _ DrAifR FOR 

hal«Tronix. Inc. itntecsmfj 

P O BOX 1101 DEPT N nouns 

12671 DIX-TOLEDO HWY ’ K] hOOES ™' Ml Sjn 

SOUTHGATE. MICH 48195 PHONE ( 313 ) 201-7773 


SYSTEM #3 $799.00 

MOTHERBOARD WITH BIOS 
CONTAINING 640K OF RAM FLIP 
TOP CASE XT/AT LOOK ALIKE 
KEYBOARD 150 WATT POWER 
SUPPLY COLOR GRAPHICS 
CARD WITH RGB AND COMPOS¬ 
ITE OUTPUTS MULTI I/O CARD 
WITH TWO DISK DRIVE PORTS. 
ONE PARALLEL PORT ONE 
SERIAL PORT AND ONE SERIAL 
PORT OPTION ONEGAMEPORT 
CLOCK AND CALENDAR WITH 
BATTERY BACKUP TWO FLOPPY 
DISK DRIVES DS DD 360K AND A 
COMPOSITE MONITOR 


this ts it? - rofi aia cons i little pistols 


A magazine dedicated to quality and sportsmanship in 
amateur radio operating. Fresh, timely, practical and down to 
earth reading for little pistols and big guns. Written by the 
world's best in their fields: 0N4UN, SM0AGO, LZ2CJ, 
VE3BMY, KH6BZF, 0J9ZB, Z56BRZ, WIWY, N2AU, K7GC0, 
K4ZN, WdGF, VE3JTQ, WB4ZNH, WB9TBU, KQ2M, HS6X, W3FG, 
KA3B, KIPLft, N7CKD, VE3XN, AB0X, UElCKA and others. 

Includes DX Hews, Q5L Info, 160m, 80m, 10m, 6m columns, 
DXpeditioning, Propagation, Awards, Contest rules and results, 
Traffic - Emergency, FCC News, New Products, Antennas, 
Technical news and articles, equipment reviews and 
modifications, computer programs, Radio Funnies, Club Life, 
ftTTY, YHF/UHF, Mail Box, Classified Ads and much more in a 
magazine format with the speed of a bulletin. 

RADIOSPORTING sponsors DX Century Award, Contest 
Hall of Fame and World Radio Championship contest. 
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IF YOU ARE INTO ELECTRONICS AND SAVING MONEY IS 
PORTANT TO YOU, THEN YOU OWE IT TO YOURSELF TO TRY 
NUTS S VOLTS MAGAZINE. DISCOVER WHY THOUSANDS OF 
SMART PEOPLE NATIONWIDE TURN TO NUTS & VOLTS EACH 
MONTH TO MEET THEIR ELECTRONIC NEEDS. WHETHER 
YOU’RE BUYING, SELLING, OR JUST 
TRYING TO LOCATE THOSE UNIQUE 
OR HARD-TO-FIND ITEMS, FIND OUT 
HOW NUTS & VOLTS CAN HELP! 


/s 


( "55" SUBSCRIBE TODAY! 

□ CHECK U MONEY ORDER ! VISA MC 

Name __— 

Address__—- 


City_ 

State 

Card Nti 


Exp Date 


CALL FOR ADVERTISING INFORMATION 
DISTRIBUTOR INQUIRIES INVITED 


Subscription Rates 

U S. FUNDS REQUIRED 


3rd Class Mail 

One Year ( ... . 
Two Years 
Lifetime 


~ USA 

$10.00 
SI B OO 
$50.00 


1st Class Mail 

One Year - USA . . .SIB.00 
Canada & Mexico $20.00 

Air Mail 

Foreign -1 Year , . $50.00 

Includes one FREE 40-ward 
Classified Ad ^ 205 


A National Publication For The Buying And Selling Of Electronic Eguipment 


November 1987 Q3 87 


Reader Service CHECK OFF Page 106 
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BEVERAGE ANTENNA HANDBOOK 

by Vidor Misek, WfWCFt Ww 

Recognized armind lire world as Hie rlcfirotive work on 
Beverage Antennas Misek delves deep into the secrets of 
ihe singly wire Beverage and SWA (Steerable Wave Anteri 
na) With hefplui hmT' and tips on taw 10 maximi/e perTor 
man re based upon wire si/e height above q round overall 
length and impedance matching Also includes inlormalion 
on center led Beverages construcied oul of serial wire 
types CITY LOT OWNERS Note Mrsck has developed a 
Beverage for you loo 1 Called ihe Micro SWA it is |u:if ftO 
tt long Wiu gel excellent directivity and mil steering 
capacities l/ansforme/ design mto/mabon (or both rerm 
ination and tegdline matching 15 completely revised 
1987 80 pages 2mf Eddmn 

VM 8AH Sottbound S14 95 


1988 ARRL HANDBOOK FOR THE Jtkfe 
RADIO AMATEUR *4^ 

by ARAL Stall 

AVAILABLE IN HARDBOUND ONLY IN 1988 

When il comes k; handtHKiks Ibis is turn volume you ve 
got lo nave in your hliiiiiy Chuck hill of all the latest lech 
riflloqy pi meets and ideas hams around I he wota recoq 
m/c the ARRI HANDBOOK '*> ri! "' DfJOk io have Pro|eels 
iOfi imm simple nice to have around tbl shack station 
aids la stair >if Stir art iranscfiveis Alsu (jitsil iHimmue 
tmil and teaching ini Nov \ ,l > mui f itias u^m 1 wufr find 
answers lo almnsf any question Ihey may have T9B7 
Over HOC pages Uv.iilabte late Oi fuher| 

AH WB88 Hardbound reg S?b 96 

Pre-publtcation special $18,95 SAVE $2 

expires 1 November 


1988 NORTH AMERICAN RADIO £*& 
AMATEUR CALLBOOK 

l xlensivety revised with an the latest callsigns and address 
e$ for Amateurs m Ninth America Also includes handy 
operating aids surh as Time charts OSI bureaus census 
information by slide and license class (LIS) and country 
and much mmc Get youi s If)[lay 1987 
CB USSB Sollbound S24.95 

1988 INTERNATIONAL RADIO 

AMATEUR CALLBOOK 7*0* 

includes an cnudtftes outside oi North Amenta and has 
been revised with ail the latcsl tail. and addresses avail 
able this is the only available book ot ils kind and >1 is an 
i rsvah fable aid to getting cover nil [)X QSl cards Includes 
plenty nl extra in forma lion Ton Order yours now 1 198? 

Cfl F88 Suhbound S26 95 

ORDER BOTH AND SAVE 55 

REG. $51,90 JUST S46 90 

Books available laic November 


HAMLOG IMS DOS Computerl 

by Hick Martin WA3Ylfi 

Harness the power ui yum MS DOS computer with. This 
tested and proven program HAMLOH is fully menu driven 
and tealutei fas! record mineval and display Can he rdii 
crl al any lime ,mrt allows, hard copy punt mils by callsign 

flail: or a niimbei til Other pa. M'-o-. Also includes help 

rm frequency allocation tables hy been-,, class and tend 
parly agreements I dr i rail it handlers 

AM'HL (MS-DOS) $49 9 


6Hi ARRL COMPUTER NETWORKING JJMfc 
CONFERENCE 

August 1987 

Pgckel radio is ipnwniq al a phenomenal rate Hus ccllec 
1 1 cm id pdpeis given in August l9fl? ,d Redondo Beach 
represents l hr Culling edg- "T packet technology 79 
papers rfuer every subject Imm equipment design and 
improvemenl and digital signaling processing lo The latest 
technique ?i in data transfer Add Bus book To your cullvc 
non of ear her Computer Network Gnnleiehce be TQOAb 
up to dale and packet compatible 198. 

AH CNCG SoIIbound $9 95 


DIGJPAC II (MS DOS Computers) 

by Kalt Assoc tW* 

Digipai II combines a lull featured computer commumca 
in ins program with a powerful message editing and format 
ling program designed fur Tratlic handling The message 
program features address presets complete ■.ufcst.follmg 
form prompls and pop up help and wlectmn menus ton 
usei delined help system plus more Thi- rommunitaTions 
program Iras plenty of leaiuies too mu lb level alarm multi 
screen (lull split or recall) user programmable function 
Keys to name pist a lew No matte* what your mtercsl in 
packet - Pom rag chewing lo traffic handling Ihis pro 
gram is toi you 

KA OPfJ (MS-DOS Crrrnpolefsr S49 9S 


ARRL OPERATING MANUAL 

This book has been completely revised and up dated 1 Over 
600 pages are crammed lull of ihe mlgr matron every ham 
should have af ihen linrjerlips In addition lo messaqe ban 
riling emergency operating repeaters and c note si mg Pus 
book includes sections written b> naied Ox ers W9KNI and 
W047NH ,i new secimn on paiKi-t radio and over 6fl 
pages m fun color describing nperatinq awards irom around 
lhe world 1907 68B pages 

Aft-DG Soil bound $14.95 


21st CENTRAL STATES VHF CONFERENCE^ 

July 1987 

Colletiion or ?fl paptf k given at Ihe July 198? meeting ol 
The Central Slates VHF Sotiely ' uvers stlbiecls as diverse 
as using TVRO dishes loi EM! and a sfate ol Pi r ail 
5 7 GH; solid slate amplifier iru lutTes schematics dMw 
■mg:» and othci fiolptul illushalioiis fasLinalifit] reading Tor 
VHf'ers 116 pages 1987 

AH CS Soltbounrt 59 95 


WlFB s ANTENNA NOTEBOOK 

by Doug QeMaw, WiFB 

Antennas haue been uni* ui rh-Ma-.v s Jiassitiiis ui Amaluui 
Radio He fias worked with countless designs ot all shapes 
arid conliguralions this tally iiinsTrated book qives you 
how io instructions on a nombei nl ddfeiem wire and verb 
cal anfurm.K fur I6ff through TO meters Also ifoctadcs m 
torruaiiiui nn radial systems loners Mums and mtpeitante 
hansformeis Easy .md ten n admg 198? i?0 pages 
AR AN Sallboood S7 95 


QSO’PRO (MS-DOS) jJJ3 

by Mark and Mary Norland ‘ ^ 

Nut iust another lugging pmgraru Wrdlen with Ihe actwi 
Ham in mind Thr. MS DOS (Mogi im has been professional 
iv designed to unleash the poteniial id ihe MS DOS com 
pyltu Use?; a logical standa/di/ed data entry format and 
allow; editing son and selection ot data Powerful proqran 
al n very reasonable price 

MM DP [MS DOS Camputersi Bag 39 95 Special $34 95 

tspRciat expires December 1 1987| 


LOW BAND DX4NG COMPUTER PROGRAMS 
by John Oevotdere. 0N4UN 
far Apple II, MS-DOS. Commodore C-128 and Kayprg 
CPM Computers 

Mete S a collection of 30 super p rug rams written by 
QN4UN test about every interest ur need is covered from 
antenna design arul optimization to general operating pro 
grams Antenna programs include stumt and series input l 
nciwork design leealme lianstarmer shoril netwruk 
design SWft' calculation plus 11 more 1 General Ham pru 
grams include sunrise/sunsei areal code distances, gray 
iirre, vertical antenna design pmujram sunrise calendar plus 
9 more 1 Phew When you sil down ta use Ihese programs 
you'll hi amazed al what yOu have The best value in com 
putei softwaie available today 1986 
DN Apple $19 95 

UN MS tMS-DOS} $19 95 

UN CPMfKayprn $19 95 

UN C l 28 (COMMODORE) $19.95 

UN MAC (MACINTDSHI $24 95 

Program prices going up Jan 1 Order now & save' 

LOW BAND DX’ING Mrtmmu 

by John Devoldere 0N4IJN 2 d f D T 0N 

Now Available 1 ' the new 2nd eddmn ot ttw definitive book 
on Low Band UX mg Based upon years ol practical on lhe 
air experience learn Thu secrets of how ON4UN has been 
so successful on the low hands Extensive coverage is 
given lo transmit and rocotve .internm with clear concise 
explanations and plenty td idustrations—dtpoles inverted 
V s slopers phased arrays and Beverages they te all m 
this book Also covered propagation, transmitters 
receivers operating software anti m extensive low Band 
bibliography Going to be a best seller 1 Gut yours today 
1987 2nd Edlbon 200 paqes 

AR UN SnttboumJ $9.95 

BUY’EM BOTH SPECIAL OFFER 

Book S Solrware Reg S29 90 ($34 96 lor Mac) 

Just $24 90 (129 90 lor Mac) 

UN-SD (speedy compulerj ^ $24.M 

UN MSD Macintosb Speciat ^ 1 ^ S 29 .go 


TRANSMITTER HUNTING: RADIO DIRECTION 
FINDING SIMPLIFIED M 

by J 0 Mod! KOOV and T N Curlee W06U// W 

Knowing how to use dnedion liruling eqiupmeni n ,sr> he hi 
impoftanl addition to you* Ham skilb Besides the ten 
aspects like Fox or T hunting you miqhl someday he 
called upon to assrcl d seaiCh ,tnr| rescue group save Iivpt- 1 
Written bv two Df experts This bonk r, lull rd hetptui 
rnnis ups and suqqesliuoii In eludes jriuw In nquip »nur 
sell weak signal iiinf-- equi^mt'OT you i an build in 
oplirni/f! your I'lloiT-- hudling techniques piu^ mticu muie 
two BAStil ujmpuh'i pidgrams am also included with 
complete inslfuciions lor Inanguiation 198/ 373 page■! 

T 2701 Soflbound SI 7 95 


ULTRA-HAM Contest Logger >*% 

(C 64 COMPUTED} 

UL IRA HAM is t powerful program U includes local md 
lorergn contes I logs a disk lor mall mg routine and a pnnl 
mg program Easy to use and hi\\ of helpful prompts Hams 
from f Kiras to Novices will find ihis lo be a great addition 
to then software library Glhpr feature?, iftdudr aulditiatic 
numbering super laid dupe checker uitomafit ifTC clock 
automatic disk saving every cm hi GSlh running score 
iciidls pfus much more Also includes edrlrng capabiMies 

RC UH jter C 64) S3 9 95 

RF-CAO ELECTRONICS DESIGN PROGRAM - 
Version 3.7 Includes Infermodufation and 
DislorMcm Program #73 

Oy Joe Reisen W1JR and Gary field, WATGHC 
for IBM PC and cumpalabte compulm 

This Sdtlwaie package has been written by electronic cngi 
nears and contains nearly 40 jested and proven programs 
that will help the Radio Amateur ut engineer design many 
common types ol radio circuitry Emphasis has been 
placed upon ease of use Wherever possible menus 01 
Choices with examples are displayed Should dte user he 
computer literate Ihe programs are not copy protected so 
Ihey can he muddied to meet yooi specific requirements 
[tell dor umentatmn is also provided ) Programs include 
filters 1C active LPHP.0F 1 Indueim design lorroid 
solenoid straight wire. Malchimg networks Ciysloi osnlta 
tors Microslnp Transmissron hnes Antennas Vagi Uda 
helix rJtsh horn element scaling Pi and T attenuators 
Alsu mrJuded Radio Path calculations. FM modulation 
auafyvis M.-if -’/Janeous commi jDjis Geosfauooapy satellite 
peunimg Moon hacking aids Receiver noise ligurc calcuia 
lions and Spurious receiver response pntdiction Requires 
IBM PC wdh at least one floppy rtNVI - - ,,M f f?Bk cd RAM 
1986 

RF-CAO (MS-ODS) $39 95 


MICROWAVE UPDATE ITTH 

September 1987 

Inese papers were presented at the September 1987 meet 
mg held >n Park Colorado 16 Papers include The 
latest m Technology desrgns and mn mwavT techniques 
TOO pages 1987 

AH MU Sunbound $9.95 


NDVJCE VOICE'CLASS QUICK COURSE fTS 

by Gordon West WBfiNQA and Fred Maia W5Yi ^ 

11 you ran 1 physically go io thr WfST RADIO SCHOOL 
ihe next besi choice is id use one of Itieir custom 
designed home study courses Designed for the student 
who has nu knowledge cil Amateur R H idia Ihe Novice 
course lust leaches Ihe Morse uiite uMru] twu long playing 
cassette tiipe^. in a comforiahlu easy in learn fashion Ihe 
denrty wrifteu and fully diustrated friugry hook covers 
Gueryiftinq you need to -mow to pass the Novice test i ■ 
well as including An ovcfvicv- ot the Amateur Radio si't 
vice Iticlurte's sample Novice exam and FCC tr»m inti 
Latest edition shipped 1987 

GW-QN $19 95 






SHOPPING IDEAS 


RADIO HANDBOOK 23rd Edition 

by Bill Orr W6SAI 

Here aie some of (tie highliqhls ol thjs exciting new edi¬ 
tion Nuw easy lo use charts (or Chcbysbev and efliptrc 
liltei ctmligur aligns, new da I a on power MOS FFTS how (o 
use state of the a M OP-AMPS, and home computer HTTY Id 
name (U$t a few examples New projects include GnAsFET 
preamps lor 902 and t29G MHz, easy-to-build audio CW 
liner Economy two 3-5002. 160 meter amplifier, multiband 
amp using two 3CX8Q0A7 $. and a deluxe amplifier with 
Itie 3CX1200A? lube New antenna projects include 
efficient Marconi design for 160 and RQ meters compiler 
genera led dimensions lor 8F Yagis and a 2 meter slot 
beam Get your copy today 23 edition 1986 

22424 (Reg $29 95) Hardbound $26.95 


COMPUTER PROGRAMS FOR THE RA0I0 
AMATEUR 

Book currently unavailable 

by Wayne Overbeck, NBNB, and dim Station, KC6A 

Here are (he best computer programs foi iha Radro 
Amateur available Gives you programs lhal will help you 
In determine sunrise/sunseT times, track the Moon s path 
across fhe sky, use Greyline propagation and set up record 
systems foi WAS. DXCt and VUCC oi any other award 
Take lull advantage ol youi computer with well written and 
tested programs t984 

Program Listing 

Data Base Mg nit. 

Logs Awards Data Base Gndkoiur 

Lai it ude/Longitude Programs 

Data File. Beamheadings, OX Display Sunrise Chart, Grey 

line. DX Checker 

Contest and Duping 

Dupechecker. General Contest Logger, 

Field Day Logger Sweepstakes Logger Log Print 
Antenna Programs 

Antenna Scaler Matching [valuator. Vertical Pattern Plotter 

EME 

EME System Calculator Sky Locator Moon tracker 
r Program disk $19.9E 

specify computer (see list below) 

Disks available lor Apple II (DOS 3 3). IBM PC DOS, 

TRS flO Model III and Commodore C-64 Please mark your 
order with Ihe program disk you want 


Chip Lehman 

NN4U FOfl 

AttMCiin Fs *dip coweu Ti n stu twam 


MASTER LOG 

Over three years ol development went into This program IE 
creates a file of 2iflG individual records with up lo 13 different 
entries per record Master Lag can do a search and select 
based upon time, frequency mode or any ol the Glfocr variable 
parameters It keeps track of DXCC and WAS status, prmis 
GSi fatrefs and can search rfs whole hie m tess than H se 
Lunds' Complete documentation is included to help you learn 
and use ihls truely slate m the art logging program 
HO ML (For C 64) S2B.95 

OX TOOL KIT 

Hus handy tool kd should he m every ham’s shack Programs 
me lud ed ar e P r up a g a linn c f i a r T Bea rr \ h ead m g G r a ylme a nd 
Sunrise The Propagation chart uses Ihe NOSC Mmimut 3 5 
algorithm to compute both MUF and FOI for any OTH The 
Beam heading allows you lo create a customized chart of both 
lung and short path beam headings Grayime selects and sons 
countries on the Graylme for your location the Sunrise rou 
line will help you predict upcoming DX openings 
HD DX (For C M) $24.95 

ANTENNA DESIGN 

This sell prompting program covers dipoles Yagis king 
wiies. rhomines quads loops verticals and other antennas 
You simply enter Ihe Irequency you are designing an antenna 
lor. Ihe antenna you warn to make, and the computer will give 
you all the initial design spec idea ho rts you need The resufis 
can be stored on disk for per manent retention 
. !H0 AD (For C-64) $9 95 

PROPAGATION CHART 

Invaluable addition lo any Hamshack The Propagation Chart 
allows you lo determine the maximum usable frequency (MUFI 
and the optimum Irequency (FOIl between your DTH and any 
spot on (tie globe You can get either a screen display a print 
nd tabular list over several days, nr a printed graph of MUF and 
FOt You also gel automatic beam headings and distance tn 
the DX station Covers 160 10 meters and the new WARC 
bands 

iHD-PC (For C 64) $16.95 

SUPER LOG 

Super fog gryes you afl fhe advantages of a computerized data 
hast without sign i bear my dunging the traditional log format 
For contesters Super Lug can be configured lo eitf n m ( iinul 
ly or automatically enter contact number as well as time of 
contaci Make an error and you can easily go back arid edit She 
eniry Super Lag also allows you to print mil either selected 
conIents or Ihe wfiole Iog YAH prmjGSLs 
fiD-51 (f W C44) $19 96 

CONTEST LOG 

This disk contains lour ditterenl contest programs ARRL 
Sweepstakes, Field Day. Universal WW Contest log plus a 
dupe checking routine Each program is designed lor real lime 
use It automatically enters date, time, band andsenal number 
ter each contaci A 24 hour clock is displayed at ihe top ol the 
VDT screen When ihe contest is ovei Ihe program will prml 
your results listing all duped and scored con taels m serial sc 
quence with alt the necessary information as well as compter 
ed score at Ihe hottnm of the page 
HQ-CUFoi C 64) $24.95 


Re-CODE-nition CLASS (Apple ll) 

Sound recogmbob has been proven ume after !j f n l" lo be 
the mr-.T etticieni method lor learning the Morse code re 
CODE nitron uses a computerized derivation ol the famous 
Farnswuro H? speed -- slow spacing r ode leaching 
melttt)d Using a word game approach to learning this pro 
gram staves to eliminate the drudgery ol learning the 
code you can custom design code practice by entering 
text oi use data files on disk 

MD Cf. (Apple II. Merc) S39 9= 


HAM RADIO LICENSE STUDY COURSE 

by Diamond System |M$D0S Computers) 

Use your home compute! lu study for youi Amateur Radio 
License Questions and answers are taken from the VEC 
standard syllabus far each license etass You can either 
study me whole question pool Of one ol Ihe individual sub 
elements Novice General and Extra programs also include 
a Morse code program that will allow you lo bone up on 
yuur curie The program can either generate cotta randomly 
Or bum a ted Lie Stale-of the--ar| teaming MS DCS only 

DS N Novice (with code study) $39 95 

OS G General (with cotfe Study) 534.95 

DS A Advanced $49 96 

DS-E Extra (with code study) $49,95 

HAM RADIO LOG BOOKS 

back by popular demand!! 

Roam ter ovei 2100 DSO thal s over twice as many as 
fhe ottier teg book For contesters each page contains 30 
GSO $ lor east counts You also get ihe latest up lo-date 
frequency specirum chart. ITU callsign list and ARRL DXCC 
list Spiral buuld to lay flat on your desk Unquestionably 
the best lag book value around 1966 

HR LB Spiralhnunrt $2.95 

HH-3LB Special buy 3 price Save 22^Gel 3 oiler $6.95 


TUNE IH THE WORLD WITH HAM RADIO 

by ARRL staff 7lh EDITION 

NOW INCLUDES TWO C 90 CODE STUDY TAPES! 

This package has been revised to cover new digital A voice 
Novice requirements .met contains THE goodies needed by 
the beginner lo get started in Amateur Radio Assuming 
that you have no prior knowledge of radio the reader is 
taughi how lo pass the Novice exam both code and 
theory, and how lo set up a station Unique code study 
method makes learning the Morse code easy as i 2 3 And 
it s lull of illustrations to help clarity difficult lech meal 
points 160 pages 1967 7th edition * 

AR HR Sell bound $14 95 


AMECO STUDY GUIDES 

Designed for VEC Exams 

AMECO Study Guides are taken from the latest FCC/VFC 
Exam question pool ! ,ich hook has Ihe latest questions 
ateny with the ARRl 'VEC multiple choice answers immed¬ 
iately followed by ,i lull discussion explaining each ques¬ 
tion While nothing can guarantee teat you will pass. 
AMECO study guides will make sure tbal you are fully pre 
pared and ready Id go Written in clear concise, easy in 
read format each question is lully explained Novice and 
General books are cross referenced to AMECO % 102 Ol ter 
a more Ihorough explanation 

27 01 Novice Class $4.95 

12*01 TechnicianfGeneral Class $4 9= 

26 01 Advanced Class 54 95 

1 17 HI Extra Class $4.95 

102 Of Radio Amateur Theory Course $6.95 


RADIO COMMUNICATION HANDBOOK 

by R5GR 5th Edition 

Herr tn inside look ai Amateur Radio with the British 
version of the ARRL Handbook full of protects, theory and 
other helpful technical information Also includes antennas 
propagation, satellites plus much more f 19R? 23 chap¬ 
ters T 2h“ thick 1 

RS RCH 5 of (bound 521.95 


ORDER FORM in a hurry? Call today! (603) R78-1441 baseball CAP 


Catalog # 


Title 


QfY Price 


Total 


Name ________Call — 

Address ____ __ 

City _Slate _Zip _ 

I Check or Money Order Enclosed ^IST 

□ VISA 1 I MasterCard 

Card #_ _ __Expires _ 

i| jMM c & I Ibooks avaiiau I r B aU V net f. -11Q e r ARRL Hand books I j1 p Qm o Of t 

radio BOOKSTORE 


Subtotal 

Shipping 

TOTAL 


$3 50 


Ni-iVi moi> space 't A Hath j 
w&ualp pcfv tr oi pflppf -ind mnil 
in (herhandy nnclo&od cavflojrf' 


GREENVILLE, NH 03048 


How about an attractive BASEBALL Stylo cap 
ihaT has narmr and call on ir It give^ a 
jaunty air when worn at Harnlests and it is i 
a g r eat help lor mends wM t> bave never I 

met to spot names and calls lor easy / 
recognition Great lor birthdays, anmver i 
sanes. special days, whatever occasion jA 
Hats come in Ihe loliowing colors 
GOLD 8UJF MED KLLlYGREtN J 
Pifrase send can and name 
(maximum 6 tetters per line) 


6 ob 


UFBC-81 


$ 6.00 


LD.BADGES 

Mn ham should be without an i U badge 
M s |usi (he thing lor dub meetings, 
conventions and gel log ethers and you have a 
wide choice ol colors Have your name and call rn 
graved in either standard or script type on 
one ol mese piasiic laminated > D badges 
Available in the following color combinations 
(badge/lettering) while/red. wood 
grain'white hli>e''wlute wtute/hiack 
yeHuw/bloe red/while grean/white metallic 
goldfbiack. metallic silver /black 
UID Engraved I 0 Radge $2 50 









RAMSEY ELECTRONICS 

o 


Quality test gear 

YOU CAN COUNT on] 



RAMSEY OSCILLOSCOPES 


RAMSEY FREQUENCY COUNTERS 


MINI KITS-EASY TO ASSEMBLE-FUN TO U§E-F0R BEGINNERS, STUDENTS AND PROS 


INCLUDES 2 HOOK-ON PROBES * 449 . 95 * 
15 MHz DUAL TRACE PORTABLE 

Fickl/bench acetal ions—built m chat get and baliery p.tck 
-up to 2 hours operation per charge 5X her iiomal 

:T -iMjni panel trace rotator 


* 369.95 


INCLUDES 2 MOOR ON PROBES 

35 MHz DUAL TRACE 

wide frequency bandwidth— optimaI sensitivity delayed 
triggering sweep —hold otl AIT tugger—single sweep TV sync 
5X magnification XY or xy2 operation- HI fLF noise seduction 


INCLUDES 2 HOOK- ON PROBES 

20 MHz DUAL TR ACE 

Features component testing circuit tor fesiMors capacitors 
digital circuits and diodes— 1V sync liitei - high sensitivity 
Zaxis XYmofle nuill mcaiitnaUK-SXhcnvpntat magnihei 


magnification - high brightness 


USEABLE 

MAXIMUM 

BANDWIDTH 


VERTICAL 

SENSITIVITY 


teflCM 


3 bMHr 


AH Ramsey oscilloscopes leaf ore unsurpassed quality at an 
unbeatable price Of heavy rlirEy const* i id inn they a re suitable 
lor bobby, service and production applications 


30MHf 


tSMH/ 


fixtQCM 


AlMncrudt higti quildy I I. 10 i hook on protftj IrriiiriKllOJi/service mintiwI #K»i ichem hk jiwj component liywi I year wairtrty 


MINI-100 COUNTER CT-70 7DIGIT52SMHz CT 909DIGIT600MHz CT-508DIGITGOOMHZ CT-1259DIGIT 1.2GHz 


'tinitf Tn 


Ramsey Eieciromcs has been manufacturing electronic 
test gear lor over to years and is recognized for lab qua! 
ily products at breakthrough prices Our Irequency coun 
lers have features and capabilities of counters costing 
twice as much BP 4 Nicad battery pack tor CT-70 
Cl 90 awJ CT 125 Frequency Counters, $6 95 


PR-2 COUNTER PREAMP 

ThePfi-Zis idual fos measuring weak signals 
Irom 10 ro i 000 MH 7 * ttat&dbnaw * BNC 
ctimmctuis * great fos smiting RF * ideal 
receives/TV preamfi 

PS-2 AUDIO MULTIPLIER 

The PS-2 is handy for high resolution audio 
resolution measurement. multiplies Up m 
heqiiency * qreal foi Pi tone mt! a sur e merits 
* multiples by 10 01 100 * 0 01H/ resolution 
S iHiiti m signal preamp/ conditioner 

PS-JOB I GHz PRESCALER 

Extends the range oi yom present counter io 
1GH; » } stage pie.imp * divide by KXXJcn 
«.iii by * super sens di vetfiO mV ly pica I) * 
BNC uunriecibTS * 1 GHz in 1 MH/aut * 
drives any counter 


RAMSEY 0-5100 
HANDHELD DIGITAL 
AUTOBANGING 


RAMSEY 0-4100 
COMPACT 
DIGITAL 
MULTITESTER 

S2495 J 


NirHI imtluitfi 
1C idipi* r 

m k Ii *39 9& 


Has TOUCH HOLD lealure to allow read 
mgs to be logged or retorted 10 before 
making the next reading Up To 10 AMP 
current capability and a continuity tunc 
lion which beeps on ;eru Ohms 


Com pa cl >ized reliability and accuracy 
1 his LCD digital mulfitesier easily Ins in 
youi pocket youcan fake it anywhere 11 
leutor-Mull overload pi ulecitori * 3 
, fig it 1 CD 1 1*adi m \ * 1 et. i ss eri 1 run 1 1 pi 1 . ks 

* i a lely nr obe 5 * 1 hod c chw k funt r 1 on 

* ZOOfHiomstialieiylile 




SilLMH yr^ 

A wy* M-ns.h n* ampl, 
Ul- #!■•! r l A HI p". k ■.(! J 
fi«in lT^P- -ii ftlfrl'Cri-Jl 
1 g> .T'ljniM’iriq |)j(|,< r K 
ih.IT. L)l .■ , r i rjt Jn,4 
JX'VT .nmjl. il."- I lill.'W 
i im i inl[h[il »ui^unFi<m 
IS f,, II. u'.F’.^i JS irill'i 
ipfiikri 

rvh S5.95 


VIDEO MOOULAtM 

. Iiu.i ! ,1' IW,, ,t,|f r^ifnl-H SiLW- 

*fc>jt"r tuhjbtointi thtfi Win fnS tV 
y . pt-.Mi1 vilrOimirmi HriMimloliTta 
iimkfl 1 Cwaann* kit VO l 


$7.95 


tOiOK UNCfiN 

nmi . gnu- .tiitr'i 
dlHr f«I imhil l' »r* 

Alinilbm li i. UljUl 

ej: Mw hn|ii -i'kI 'jngi" 
amt |ha . E >ti l«-ifcrtivi*t 
■i"4 IJ|liilaE)^r .jH(l 
.: p.in uNivY ■ ’ 
unii H0V*!" 

Mi 1 kii $6,95 


■ it i ■ niijP * ’ I '. !ifl Ii jFi- i i'li'JUtlD 
M.' ■iii|u*.r^t < l{‘ * >iN|t vi j .0 in 111M vuii 

■ | , L(Ih 1 H (It >- It; I In I lilll-l tl 

1 ■’ I A;' ■' di lv Imp I ■■ h 1 l > 1 ■ 

'. n? 4V I Film 1 - Mill Ri.Jf 

i f lila L' zasl:- 

.. $5,95 


ItDIlfHKV Ktl 

li „• r.r.i-. 11 li’. ii‘.Frtit 
■ HI" i -Hl'Jf Ih'ii ■ 
#.iMii^ ( v,i.(»‘li^rit-. 

HuKT-wi la ft sal'll 

ns ■' 1 $2.95 


map ni, AsrtR 

Pt(Hhj I fi I (H tO r.M %h,pl 
itnnfi-H ijri 

lutg Mtifu i.k t '.Hi. in - i"rfn 

Irff’l k ■ P1'.' ft * ■* ! ' - ’F 

'ilKi'Ui ni. h Jiril "■■ F* m* 

uaG r, ViV 

Mt tn $4.95 


FhUKiClJVIM 

Fn 1 UuMF ■ 1 J[ipl iL JltOPi 
fir 1 r iSFi f r p pf f iflir li . 
Iltnli full NBiiuca", 111 * 1 
Ntl'Udf i« IKnrr 
nx 1 ov^.it vrmyliviF t 
» MH, 1 f Inicfl^rKI 
CirudlMlKlDr bOm* 
Lludmi iH*lilFili(-r yv 
■ nptn^l PMHPIOVICT 
Btf' ,t I ifiri tn 1 ■■ I .tiMhllfl 
FMr.,'ojcj.4..i ba'tf-i'. 
#tH «iatg* (MizliciFfi m 
t.v 1. V'l* 0 ri-1..h ‘1 Iff 
W|-.J| , 'i , i ’a'tHiQ^I*^ 
lirin pfTiKfylinn 

‘ ■ k* $14.95 


whCLAaivimG 

SWITf.H 

VO»tt 11. jit ■! hi1rl J 

*lf (1'!., .Ill All fi-- 1 

ViilfUjl n nm 1 11 k nF t .1 
Jf.ll'.l 11 , Jl III lOll i I H 
L'ljinJiivr.pl.iyh iigrih 
lie li" fVl'in jjjJW 
■ rtiitikii' pNilni iRl rr. nti 
9UDI 
VSlRlI 


$6.95 


ttWHTTZmlt 

nriiMr 

Ntniitir (a.k-. v C ;K i*r ■ .mm Ipji-., i N 

1 ;mi*i 1 .J m 1 W ■ 1 vl | fh. I i' W |H 

’... ft Out < I ft ■ I. Io' 40 W <^|1 Mj. i FpLF 

uI’jOV. lfK_r 1 itpit VdluC COmpMtlt ftlfl' 

jl JJ!|1 jndlTii«>4*f 

k'fi " ipWQ*; Jimjikil $22,95 

Ff. I 441 f , \ r 1 1 6hri.ii, » I 6.95 


UNIViRGALTIMIR 

hlj, .Ir Ihl’ 1.1.h . il.k! 1 

.imin |j,,,iiim!ijnit«|1ii 
[iruvutf a vxrir f iiF |i«i' 

, .■..UI.I.ItKPtji 4lld pgl -r 
1)1 ■'W-tHlH.il l|-,rS*lde, 
!uripi H, I'H? 1 ,1r-. 1 
■ jiltH 4|l (U'llj III 1 rliri’,1 
Inn Jig HsU’iJ; 

lit SKii S5.95 


19.95 


wihkm 

Mill 

1'jnvmHuplDiUJ lu 
i-Tf y m t.," ■ He.» 1 , i ■ 

. I'\ JM|' I ■ Ill HI I, 

|IO'>V F|).|h ! M 

H r. ,i- |. |f n . ii ii ‘. 1 1 1 1" 

■l !*, jHrjihj.r r.tij. 


I V k -f $3,95 
1 V k. r $4.95 


mt^HONL 

INflNSMiTTIH 

L u*, i.i ■,! n !h j."'' ilf 
inMi.Hlh!!totirunH-r Ffj 
Ftrir.^nlulJk i(Ji |[4 hh» 
litW 1 fj.*? 1 t r‘ IpUJplk 
pi0*11 fli tn hip.Ml'.- 
pOlJUiV ,H*ti-J!l|Mll*i 
r;gmpji.l ii/r.'! i V i“l 
■ J vi: 1 ■ Jriy r *. 1 

on Hi', ^li. >n- >i i**. izi 
.ii'.nlf llir ih-.i-i.mnii 
1-k.pit 

hi 1 HI 


$14.95 


WHI&mihGW 

ftn iflli 1 i eslitij fe I 1,.in 
ttvfct PH k % t,p umJt S 
.nri rti iivk 1 1. (rh*m i|j 
Ihjfil Iti, i'-j i ■■ 

'j i ml tlv« !-■'ijl it. ? ni ri 
liQfil iKriiitr 1 fl’-ifci ■ i" 

Mi j I • 1 fi 
HUVAF 


AM* I $6.95 


SlNlN 

W mjutf 1 - up* juI rlmt 
Hi An* Lid *jiii W 
prjk JL'fltUOIltp! ' 'I." 
mi. 1 ft ll'. - - ■ I 1 . 
UIM1^P*MH‘1 


. iintT"! r> -I'M 1 

S2.S5 


141 Hr nut u$i 

Fli.d^cin V tSVOf 

I II* -.lj r M-ril IrftJI'Jl 
I iPiiJi. nviniHr j. i u> JU.Y 


11' I 55,50 
u ■ $9.95 


A M. |*t" IntfTl £(!-, Inr IFIjiti t 
\ M Hi ■ 1 - nf 

TlJHilhift 

111 y ,1 1 i"E-. *,|Fi 
flvC1rlipn.pl .u,l!iCH)i,.i l I. 
Iti, Ilkeaninnh buiiC.n 

.. •' k r * ... 

.;jiiL.kr oci till •■ftiirn 
■in If'in j bjttr -, jr-id 
-.i.fir ■ lintiiacijitft Ini*, i 
ItM- l 'H-'.tiHli JyJli.ibI* 

It.' rl $ 14,95 


y M .Wr.rfljri.J V-.1MS 


ffiim 


ACCESSORIES FOB RAMSEY COUNTERS 

Telescopic whip antenna—BNC plug.S 8.95 

High impedance probe, light loading. 16-95 

Low pass probe, audio use.. - -- 16,95 

Direct probe, general purpose use.... 13.95 

Till bail, for CT-70.90.125.. 3.95 



PHONEORDERS CALL 

716 - 586-3950 

TELEX 466735 RAMSEY Cl 
FAX 716-586-4754 



TERNS * HUllKUingHIfl'iUtd - iumlMlM IQ a*y* il iwl plmffl 
rNufnimjfijUaJ tofli tsf rUuMi * irw fl l . Fw intent intf tnuiKi n * 
rh|ji 1 ..m (N j 1000 • "wc-(n irid IS 't lv w lie! mill » COD Add I? SO 
|COO m USA am y\ * nrfeiii*i6«rll&aQidif<l M*HYrnidwiUiMT'r 
mm tn * UdiYOKii •irnrHynHill kill * ! n«t p»ri? a 
mr r indy »ill «kri umli 

RAMSEY ELECTRONCS. INC. 

2575 Baird Ave -Oep! HR 
Penheld. N Y 14526 





























































































REVIEW 


AEA weather FAX mod for 
the PK-232 

Over the past few years, packet radio has 
grown from a rather esoteric part of Amateur 
Radio to one of the fastest growing segments 
ever. There must be at least ten manufacturers 
of TNCs, all selling basically the same product. 

One way of selecting a TNC is to look closely 
at the features each unit offers. Do you want to 
go beyond packet? How about RTTV, AMTOR, 
ASCII. CW and weather FAX (WEFAX)? How 
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about SIAM. Signal Identification and Acquisi 
tion Mode? If you want aft these features in a 
single unit, your only choice is the AEA PK 232 

All currently manufactured PK 232s have the 
FAX and SIAM option installed. The unit we 
reviewed earlier (see page 81 of the July. 1987 
issue) was one of the first units off the line and 
needed to be modified to work on WEFAX and 
SIAM. 

When I learned of AEA's modification for 
WEFAX. I immediately called and placed an 
order for the kit. Because demand was enor 
mous, it took a few weeks for my kit to arrive. 

Besides the parts and instructions needed to 
perform the mod. AEA also supplied an adden 
dum for the operator's manual and a pre made 
computer to TNC to printer cable. The cable 
alone is more than worth the $40 price of the 
modification kit. 

AEA is currently supporting most parallel 
graphics, and your dealer will have a complete 
list of printers that AEA has tested with the 
PK 232. 

Four simple steps were all that were required 
to make the modification: remove the unit from 
use. disconnecting all cables; prepare a clean, 
static free work area; remove six screws and 
open the unit; remove and replace EPROM U2 
and install EPROM U3, then screw the cover 
back on. That's all there is to it. You're ready 
to reconnect and get back on line 

Sometimes it's hard to believe that the EPROM 
is as powerful as it is. Without EPROMS, the 
unit can't operate. Yet they can be installed in 
less than a heartbeat. 

operation 

I'll break this section into two parts: WEFAX and 
SIAM. 

WEFAX. While WEFAX is basically a service for 
ships and aircraft, it offers a wealth of mforma 
tion for amateur meteorologists too. Stations 
transmit weather maps that show actual condi 
tions and prognostications, satellite photographs 
of the earth's surface, taken from geosyn 
chronous and orbiting satellites, and plenty of 
additional information. Of particular interest to 
me has been the huiricane maps that are sent 
during the hurricane season here on the East 
Coast. 

Transmitting stations are located around the 
world, with each transmitting information for its 
own geographical area. Here in the Northeast. 
Halifax, Canada and Norfolk, Virginia provide the 
most reliable reception and information I haven't 
had much luck with European or West Coast 
stations, but this is more a problem of time on 
the air and propagation. 

The PK 232 represents the third generation of 
WEFAX equipment I've operated. Of the three 
units I've used, it's by far the easiest to set up 
and the most convenient to use. No special 
paper is required There are no noxious fumes, 
the unit is easy to transport and install — it's 
really a pleasure! 

From the time the modifications were finished, 
the cables installed, the computer hooked up and 
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l ooted, to the reception of the first pictures, a 
grand total ol 15 minutes passed 

Because you're using a dot mainx printer, you 
can't resolve shades of gray and therefore can’t 
ri 'produce satellite images with pure photograph' 
n quality The images, however, are very good 
in id quite usable, Since maps and charts are 
black on white, their reproduction quality is 
excellent 

All you need to do is tune to a station bans 
mitting FAX (with digital readout radios, tuning 
the PK 232 is no more complicated than sub 
trading 1 7 kHz from the transmitting station's 
published frequency) That's a heck of a lot easier 
than it was with the old Hammerlund HQ 11Q's 
' c oarse and "fine" tuning controls. Then iust 
configure the PK 232 to FAX mode, turn on the 
printer, am) Bingo! Out come the maps and 
charts you've been waiting for. 

You can also transmit FAX pictures. Frankly, 
because transmitting FAX requires a special pro 
gram, I didn't try this option, so f can't comment 
an the PK 232 s capabilities in this area. AEA is 
r urrenily developing an MS DOS program for 
f AX transmission Details are mo sketchy to re 
port However, early versions include FAX dis 
play on screen, transmission capabilities, and a 
number of other features Availability is schml 
tiled for late fait or early winter 
SIAM One of the first things you notice when 
\ on mne across the hf hands is the variety of 
different digital signals, Even if yon were an 
expert and could loll hy sound alone, it would 
lake time to configure the PK 232 to receive 
these signals With SIAM, the PK 232 analyses 
the signal and identifies the type of transmission 
and its speed. The operator can then decide 
whether to receive the station o> continue on 
with n band search 

SIAM will decode a number of different digr 
ml codes: ASCII, ARC, and FtC AM TOR and 
Baudot It will also decode the Russian Cyrillic 
and Japanese Katakana codes 

To use SIAM, all you do is type in the com 
m iirid OPIVtODE SIGNAL confirm Ihill The re 
reive lOCD! LED is lit, and wait approximately 
10 seconds. The PK 232 will respond with a baud 
r >te indication and a confidence ol mode fat 
tor In another 15 seconds, the PK 232 will itien 
t ly the signal To copy the signal, all you do is 
type in the command OK If the SIAM analysis 
is correct, you'll Star! seeing text If not. The 
PK 232 will give you a ?bad prompt 

II the ext is decoding but seems to he en 
crypted, you can try setting BITINV to 0 
through 31, if only Simple bit inversion encryp 
non is being used If none of ihese 32 settings 
will decode the station, chances are another 
more sophisticated encryption system is being 
used 


conclusion 

Typically, AEA has included a well written 
owner's manual that describes the operation of 
both WEFAX and St AM modes fully In case of 
difficulty, AEA has listed a number ol common 
faults and the appropriate luces They also offer 
excellent advice by telephone if the manual and 
a little bit of work fail To solve the problem 
If you have a PK 232 and haven't yet mod 
ified it, you re missing out on a treat I wouldn't 
just walk l + d ran to place the ofder 1 

AFA 2006 196th Street SW, Lynnwood, WA 
98036. 

Circle 1302 on Reader Service Card 
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Program For Your 
MS-DOS^ Compatible Computer 

* Complete Cursor Control 

* Room to store complete 
address information 

*■ A Real-Time log 

* Total GSL $ by State 

* 900 QSOs on floppy, hard 
disk limited by space available 



Make < ‘hacks i'nyulih' To 

MORGAN SOFT WAKE 


P.O. Mux 2400 

East Uvrrponl. (>hio -1* 1020-04Of) 


miniaturized DTMF 
encoders 

Pipo Communications has introduced the P 7 
and P 8 senes of miniaturized DTMF encoders 
designed foi < us tom installation in radios nr $ys 
terns that arc exposed to harsh or abusive an 
vironments. Built with steal keys and sealed gold 
dome contacts to ensure reliability and long life, 
the P 7 and P 8 encoders will fit most radios. 



The P /, a 12 key touchione encoder, comes 
in vertical IP 7V) or horizontal IP 7H) formats 
measuring 2 16 inches by 1 5 inches by 0.20 
inches The P 8, a 16 key touchtone encoder, 
is available in a vertical 1P8V) format only, it 
measures 2 IS inches hy 19 inches by 0 20 
inches. Both are available in black or dark brown, 
For more information, contact Pipo Commii 
n teat ions, P 0 Box 2020, Pollock Pines, Cali for 
nia 95726 2020, 

Circle #303 on Reader Service Card 


power strip spike protector 

TDP's Model 10PS101 Power Strip Voltage 
Spike Protector has tiuen specifically designed 
to guard solid state circuits against potentially 
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PLENTY OF BOOKS LISTED IN THE 
BOOKSTORE'S HOLIDAY CATALOG — 
TURN TO PAGES 88-89, SAVE TIME 
AND MONEY. SHOP BY MAIL FROM 
YOUR SOURCE OF AMATEUR 
BOOKS AND SOFTWARE. 


92 US November 1987 







Measure Dp With Coaxial Dynamics Model 


damaging voltage spikes by absorbing and dis¬ 
sipating them through two 50-joule MOVs with 
out interfering with normal current flow. AM six 
outlets are circuit breaker protected and rated 
at 15 amps, 

In addition, the 10PS10T features a bi diruc 
tional noise filter to eliminate both RFI and EFI 
intertetence, 1 he noise fitter functions over a 
broad band (100 KHz to 20 MHzL high frequency 
signals m this range are attenuated by up to 30 
ilB for improved equipment performance* 

UL listed and American made, the TOPS 101 
has six NFMA type plug ms and a heavy duty, 


Take a PEAK with Coaxial Dynamics “NEW" Model 83G00A, designed 

to measure both FWD/RFL power in CW __ 

and FM systems simpfy and quickly. 

Then with a “FLIP" of a switch, 
measure “PEAK POWER" In most £m 

AM. SSB or pulse systems. Our ^H 

Model 83000A features a complete se- Ht,^-_ ^ 

lection of plug-in-elements plus a 2 
year warranty. This makes the IM 

Model &3000A an investment worth H ^^HH 

looking at. So go ahead, take a I HE/ 

“PEAK", you'll like “WATT" you see! pj H 

Contact us for your nearest auttoo- ^HpH 

rized Coaxial Dynamics representa- !® • 

tiveor distributor in our world wide - 

sales network, • jm lWffl HBHBp H 


15210 Industrial Parkway > 

Cleveland. Ohio 44135 . 

215 267 2233 \ f j 

1-80Q~QOAXJAL lir / 

Telex 98*0530 

Service and Dependability. . a Part of Every Product 

See us or Dayton Sooift #400*40? _ 


three-wire grounded 6 foot power cnid MOV 
working status is confirmed by a built in indica 
lor lamp 

For more information, contact TDP Electron 
ics. 111 Old Bee Tree Road. Swannenoa, North 


Carolina 28/78 
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all-mode 440-MHz base 
station transceiver 

ICOIV1 has introduced the 1C 475A 440 MH/ 
base station tiausceiver This deluxe all mode 
base receives from 430 1o 450 MHz and has 99 
tunable full function memories, passband tun 
ing. a notch filter, noise blanker buillin SWR 
bridge, semi or full CW break in„ and a mufti 
function meter. The new 1C 475A also has a 
velvet smooth tuning knob and easy to read am 
bei LCD readout with variable backlight* 



Four scanning systems are available: hand, 
programmable, mode, and memory scan that 
scans 99 memories in five seconds, with selec 
table lock-out. The 1C 475A features exciting 
new options such as a tone squelch unit, speech 
synthesizer, and OSCAR module that allows 
tracking with a companion 1C-275A or IC275H; 


? THROW AWAY YOUR FALCON CATALOGS *■ 



Falcon Communications, 
THE source for quality, 
American made, MOS- 
FET repeater, base sta¬ 
tion and mobile power 
amplifiers announces a 
major re-design of our 




1 


i 





See your dealer, or con¬ 
tact the factory, for the 
latest information on our 
new MOSFET and bi¬ 
polar power amplifiers. 


■alcon 


P.O Box 8979 * Newport Beach, CA 92656 
(714) 760-3622 


COMMUNICATIONS 
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infill Jta! 'Llnlijjti 1 , v-v ‘1 hi ilriL I 
the hJTtfigvruv I'slL cimiams I 
OHV UsU m Jll hiiHl kink priHkl 
mjjIcJ jriienn.i, upnl l.unu h kit, 7 n 
R(i k*. If*niieior adapter all 
ttiunicrptx^f ’ndrcupirml lUi'rnn 
Niiihing miifv nr^itcJ tu It. UKV tj--i 
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Provo. UT 84NI4 11 3H 
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2x4Z BASE 
REPEATER 
ANTENNA 

THE HIGHEST GAIN DUAL BAN! 
BASE/REPEATER ANTENNA 

HIGH POWER 200 WATTS 


IF YOU BUY, SELL OR COLLECT 
OLD RADIOS, YOU NEED... 

ANTIQUE RADIO CLASSIFIED 

Antique Radio s Largest-Circufation 
Monthly Magazine 

Articles - Classifieds - Ads for Paris & Services 
Also: Early TV t Ham Equip., Boohs, 
Telegraph, 40 s & 50 s Radios & more... 

Free 20-word ad each month. Don't miss out! 

Sample - Free. 6-Month Trial - SICK ' 
1-Year; SIB ($24 by 1st Class). Foreign - Write. 

A.R.C., P.O. Boi 2-A3, Carlisle, MA 01741 

^ 199 


FREQUENCY: BROAD BAND 
140-170 MHz | 

410-470 MHz I 

GAIN; 1 

VHF - 8.2dB 
UHF - 11.5dB 
VSWR - 1.-1.2 or less 

CONNECTOR: 

N TYPE FEMALE 

LIGHTNING PROTECTION 
GROUNDED DIRECT 


LENGTH: 16 FT. 
WEIGHT: 5 LBS. 3 OZ. 
WIND LOAD: 90 MPH 
MOUNTING: UP TO 2 IN 
MAST 

CAN SIMULCAST ON 
BOTH BANDS 

WATERPROOF 

CONNECTING 

JOINTS 

UPS SHIPPABLE 



AMATEUR SPECIAL 


1175 NORTH < . R< >Y V ST. 
ANAHKIM. CAI.IF. YIXIM. 
|7N) 630-4541 


t AB11: \ A1 1 HI (.1/ 
HX PM)Md-Tll24 
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UNEARfTY is our SPECIALITY 


10 - 900 MHz Preamp 

G=13dB NF=3dB IP=2GdBm 


WI-COMM ELECTRONICS INC 

RO. Box 5174, MASSENA, N Y. 13662 
(315) 769-8334 
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SPECIALIZED 

COMMUNICATIONS 

FOR TODAY S RADIO AMATEUR! 




Since 1967, covering ail modes of 
A m a I cu r k a d i <i * 4 s pcciall) 41 
communications; Fasl Scan TV, SSTV, 
FAX* Packet Radio, (Computers, RTTY, 
AMTOR, Satellites, TV RO, Microwave, 
Lasers and more! HI issues per year. 
Hack issues available, SASL brings 
TRS84H', t ‘64, IHM software catalog. 
L'.S* subscribers $20/year, fnrrign 
sligh1l> higher. Add $2,00 for Index 


SPEC-COIW Communications & 
Publishing Group 
p.o. Box h, ——■ mm 

Lowden, Iowa ““ 

C Added 



an FL 83 500 Hz, 10 749 M Hr CW filter and an 
AG 35 mast mounted pre amp. 

AH sub&udible rones are built m r and the ac 
lual subaudit)le frequency is displayed. Standard 
repealei splits are also built rn, and odd splits 
are programmable, The 26 watt 1C 475A is-sir™ 
Ur in design to ICOMs compact base station 
line; the 1C 73b, 1C 275A, 1C 275H and IC-675A 
The 1C 475A is priced at SI,990 00 More in 
formation is available from ICOM America, Inc . 
2380 116 Avenue N.E , P.O. Box C 90020, 
Bellevue, Washington 980Q9 9029. 

Circle 005 on Service Card 


CTCSS encoder 

Communications Specialists of Orange, 
California has introduced a small programmable 
CTCSS encoder for use in handheld radios and 
other size restricted applications. Dubbed the 
SS 32SMP, tins new encoder measures only 
0 53 k LOO * 0 16 inches, and offers full-tone 
versatility and high audio level 



Any 32 tone frequencies between 0.01 and 
255.0 Hz may lw selected for storage into a 32 bit 
FhPROM memory. These tone frequencies may 
tie si an da rd or non standard, and may be 
changed at a later date if desired. The required 
rone frequency may then be selected by solder 
iny binary coded jumpers on the rone (ward The 
SS 32SMP may also be ordered to work as a six 
tone encoder I no switching diodes are neces 
sary) at no extra charge Multiple rone switch 
mg over six tones can he done with switching 
diode networks or a binary switch. Tone frequen 
cies above 255 0 Hz may be ordered for a slight 
additional charge. 

The SS 32SMP features a low impedance, 
low distortion, adjustable sine wave with ade 
quale audio level to provide sufficient deviation 
for most handheld radios, it operates on 6 to 15 
Vdc so that voltage dropping resistors should 
never be required 

Priced at $27 95. the SS 32SMP is covered 
by a one year warranty and ts available for im 
mediate delivery from lac lory slock A catalog 
is available on request, contact Communications 
Specialists, Inc . 426 West Taft Avenue Orange, 
California 92666 4796 

Circle 730b on Service Card 
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Youk Ham Dollar Goks 
Further At ... 


CALL US 
NOW! 


r y - □ t £ ^ t ^ 

FAST DEL' /ETTv HONEST DEALING ana 
PROMPT DEPENDABLE S E P ; ■ C E tec*'Up 
We do? f usi a ivartise ti — VjE Gue -T r 


g^ unqltwvAtr 

[amateur center 



In 1937, Stan Rurghardt (W0IT). because of his intense interest in 
amateur radio, began selling and servicing amateur radio equipment 
in conjunction with his radio parts business. We stand proud ol this 
long-tasting tradition ot Honest Dealing, Quality Products and 
Dependable + S-E-R VPC-E ' 7 

Above all, we fully intend to carry on this proud tradition with even 
more new product lines plus the same "fair" treatment you've come 
to rely on Qur reconditioned equipment is of the finest quality with 30, 
60 and even 90-day parts and labor warranties on selected pieces 

And always remember: 




— WE 

SERVICE 

WHAT WE 

SEU — 

ArA 

BELOfcN 

icon 

NY£ 

Al ^CO 

BE NCHEH 

JsC 

PAL LTMAft 

a- i< } ru 

BERD 

KANTRONIC -■ 

RADIO A l ri’h .- 

a; 10^| L )\ 

butternut 

Kpf 

RITRON 

A'K VuPLLv 

CENTURION 

Kin 

FK )HN 

A 'i' 

CCS 

1 ARjfM 

TElEx/h/G a N 

AUT£UNA 

i m-.h qA-r 

MFJ 

TEN-TIC 

SPECIALISTS 

L»iAWA 

MINI -PWOUCTS 

rmO-KENtt h>[. 

ASTRON 

ENC0tV-l 

MIRAGE 

UNADlLlA/RtT ' i 

B 6 V- 

HUSTLER 

NOScLE* 

VAfSlJ 


Write today far our latest Builetm/Used Equipment List. 



SELECTION 


mmi 



SATISFACTION! 


STORE HOURS: 

Iri F.M. I at) 

NOUGAT Hrv IBID A l 
OFm SI Till DATS 

lri« t I PM CC1T| 
CUlilD 

soho a rS.' hoi i oati 


AMERICA'S MOST RELIABLE AMATEUR RADIO DEALER' r 

SELL-TRADE 

New & Reconditioned 

Ham Equipment 

l ull in i i Et: l 1 v TihIjv Put ,i OlitXC 1 
You'll Find I s (u h? CfJuHcNms. KruHvIpdpiMbJf 

uml I Ioeicm 

l PHONE (605)886-7314 

PAKHATT * Model PK-64 



AWMl A NO 
ItLlFriOht 
QIDItV 

WtlCQMfQ 

Thtf it tui 
hiiKiiH 1 



E 6 t 


visa 


P O Bok 73 
1S2 North Maplfl Str&ei 
Watertown, SD 57201 


PAKRATT 1 * Model PF232 

AEA’S finest 

Mml At ri Until*- - C.&fH'Clally F ill Vrnlf 

CALL Oft WRITE FOR SPECIAL QUOTE 


m 



NEMAL ELECTRONICS 


*Cwiiplett Cable Assembly facilities MIL-S'l l)-452(W 
•Commercial Accounts welcome- Quantity pricing * Same day shipp i 
•Factory authorized distributor for Alpha, Amphenol, Belden, Kings 


I most orders 
imes Fiber 


Call NEMAL for computer cable, CATV cable, Flat cable, semi-rigid cable, telephone cable, 
crimping tools, D-sub connector*, heat shrink, cable ties high voltage connectors. 

HARDLINE 50 OHM 

fXA 12 VT Akjrnnum Black JkM.... 

F1CT2 %/T CefitewNw cot t, cope# btk fkt .. 

LLC7B 7/®" C*6fewwv corr.copp*r W*r fkt .... 

WMjtfCC W com 1/T con coppar m/I 
NMTgCC N conn 7/fr corr coppot m/I . 

COAXIAL CABLES (pot it) 

Tiao BELDEN 9013 wry km i kwa .. 

TTG? RGQAJ 95% ihtokf low kxts team llga 

Itio RGWt thMd (mint SJ ..... 

M.10 RG213/U 95% *hMd mil sp*C NCV fkt 

i J40 RG2U/V dht sihm shtd mil tpm c. 

*705 RG142B/V dbi sttwr shM, teflon ins ... 
fJTO HG217/11 50 ohm 5000 wait dbt shM „ 

1450 RG174/U 50 ohm . MX? od mil spec ., 

ROTOR CABLE-8 CONDUCTOR 

BCtstl 2-iSgm tnd 6-2?g* ■ H F» ■■ 

8CU&0 2-l6gm and 6 20ga *r -■ !■ +»** ■» + ■*■*■*■•■*+ a + ##■ Hhft 4 -■ ■ 


.,.s&/n 

i59/n 

3,92/ft 

.23,00 

.54.00 


GROUND STRAP-GROUND WIRE 

GS36 3/er timed copper btvd ...... 

GS12 1/T tinned copper braid .. . 

GSZOO 11/T ?»*vy 0/vwd copp*t lyatd 
HWOG 6ga insutmtod itmtod wire , 

AWf4 Ugm strandmi Antam* win* CCS *, 


•Shipping; C*b\t SJ/100, Connrctnn $3.00, Viu/MaUtrcard S30 min, COH ndd $2,00 

Cati ot wrtitt tor compteta pne* tist now 36 peg* CABLE AMD CONtoECTOR SELECTION GUrDf 

at no chatgo wtft order* ot $50 or or at * co&t ot $4 t«p> crodrt aga/nst n*Mt g vaHfytng ordm. 


NEMAL KLECTRONK S, INC. 12240 NF 14th Ave. N* Miami, H 33161 
(305) S9J-3924 Telex 6975377 24hr FAX (305>H954178 



R-7000 Widespon Panodaptor 


Panadaptor especially designed 
for fhe R-7000 receiver. For use 
with a standard scope. Variable 
span width from 1 to 10 Mbz. 
Uncover unknown elusive signals. 
Complete with all cables. & 90 day 
warranty. $349.95 Shipped, Pa, 
res, add 6%. 

GTI Electronics 

RD 1 BOX 272 
lehighton, Pa. 18235 
71 7-386-4032 
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RATES Noncommercial ads IOC per word; 
commercial ads 60C per word both payable 
in advance. No cash discounts or agency com¬ 
missions allowed. 

HAMFESTS Sponsored by non-profit or¬ 
ganizations receive one free Flea Market ad 
(subject to our editing) on a space available 
basis only. Repeat insertions of hamfest ads 
pay the non-commercial rate. 

COPY No special layout or arrangements 
available. Material should be typewritten or 
clearly printed (not all capitals) and must in¬ 
clude full name and address. We reserve the 
right to reject unsuitable copy. Ham Radio can¬ 
not check each advertiser and thus cannot be 
held responsible for claims made. Liability for 
correctness of material limited to corrected ad 
in next available issue. 


ENGINEERS request free catalog of Electronics Software. Cir 
cuit analysis, filter design, graphics, etc BV Engineering, 2200 
Business Way, Suite 207, Riverside, CA 92501 1714) 781 0252. 

REMEMBER TROLLEY CARS? Trolley Treasures: The War¬ 
time Years in New Jersey (1939-194/1, a 4-volume photo¬ 
documentary history, includes 1600 unpublished, original 
photographs plus extensive historical notes. Volume I, The Com 
promise Roof Cars of Public Service Coordinated Transport, 
ready now. SASE for details. To order, contact Trolley Themes, 
A.W. Marikoff, 2237-3 Woodside Lane, Sacramento, CA 95825. 
($14.95 plus $1.50 S&H). 

RTTY JOURNAL —Now in our 35th year. Join the circle of 
RTTY friends from all over the world. Year's subscription to 
RTTY JOURNAL, $10.00, foreign $15.00. Send to: RTTY JOUR¬ 
NAL, 9085 La Casita Ave., Fountain Valley, CA 92708. 

IMRA International Mission Radio Association helps mission¬ 
aries. Equipment loaned Weekday net, 14.280 MHz, 13 PM 
Eastern. Nine hundred Amateurs in 40 countries. Rev. Thomas 
Sable, S J., University of Scranton, Scranton, PA 18510. 

BACK ISSUES HR Magazine from Vol. 1 No. 1 thru 1986, ex 
cept 2 issues. $150for all postpaid. Also PopTromcs, RE, 73 back 
to 1961. $15 00/full year. Write with your needs. Bill Fossman, 
632 Wetmore, Everett, WA 98201. 

MARCO: Medical Amateur Radio Council, Ltd, operates daily 
and Sunday nets. Medically oriented Amateurs (physicians, den 
tists, veterinarians, nurses, physiotherapists, lab technicians, 
etc.) invited to join. Presently over 550 members. For informa¬ 
tion write MARCO, Box 73's, Acme, PA 15610. 


FOR SALE: ARCOS 2 meter K.W. RF deck using 8930 tubes. 
Unit was built by ARCOS then tested and not used since. RF 
deck, manual and blower all new. $650. Call NS9M at 317- 
832-2229, and leave message Mark Pupilli, Box 117, Blanford, 
Indiana 47831. 

HAM LAB PROJECT, Want several pieces HP G-382A varia¬ 
ble attenuator. Will consider any repairable condition. K6GOX, 
PO Box 10, O'Neals, CA 93645 (209) 868-3548 Collect. 

30 YEARS PROVIDING QSL’s. Full color Old Glory, Cartoon. 
Also Parchment, Golden Eagle and others. Free samples. SASE 
appreciated. Rusprint, Rt 1, Box 363 HR, Spring Hill. KS 66083. 


DEADLINE 15th of second preceding 
month. 

SEND MATERIAL TO: Flea Market, Ham 
Radio, Greenville, N. H. 03048. 


TEST EQUIPMENT WANTED. Don't wait — we'll pay cash 
for LATE MODEL HP, Tek, etc. Call Glenn, N7EPK, at Skagitron 
ics Co (800) 356 TRON. 

“HAMLOG” COMPUTER PROGRAMS. 17 modules auto logs, 
sorts 7 band WAS/DXCC. Full features. Apple $19.95, IBM or 
CP'M $24.95. KA1AWH, POB 2015, Peabody. MA 01960. 

RV OPERATORS are invited to check in Sun 2 PMC, 14.240 
h 5. Tues, Thurs 8 PMC 3.880 F5. Good Sam RV Net. Info 
SASE KJ4RO. 

YAESU FT-727-R COMPUTER INTERFACE. For info write 
Gerald Hogsett Consulting, 1581 Woodland, Palo Alto, CA 
94303. 

NJ-NJ-NJ-NJ-NJ-NJ-NJ-NJ A Full Service Ham-SWL-CB 
Scanner store in NJ. Discount Grand Opening Prices. Top per 
forming radio systems for every budget. New 10 meter and 
VHF/UHF rigs. ARRL, Amphenol, Astatic, Astron, Azden, 
B&W, Bilal Belden 9913, Butternut, Clear Channel, KLM, Lar 
sen, MFJ, Mirage, Mil Spec Cables, much more. Open M-F 10 
AM 9PM. Sat 10 AM-7 PM. Buy and sell used gear and have 
qualified repair facility. ABARIS SYSTEMS, 276 Oriental PI, 
Lyndhurst, NJ 07071 (201) 939 0015. 


CODE PROGRAMS. APPLE/C-64. 37 modes. LARESCO, POB 
2018, 1200 Ring Road, Calumet City. IL 60409. 1-312 891-3279. 

IBM-PC RTTY/CW. New CompRtty II is the complete 
RTTY/CW program for IBM-PC's and compatibles. Now with 
larger buffers, better support for packet units, pictures, much 
more. Virtually any speed ASCII, BAUDOT. CW. Text entry via 
built-in screen editor! Adjustable split screen display. Instant 
mode/speed change. Hardcopy, diskcopy, break-in buffer, se¬ 
lect calling, text file transfer, customizable full screen logging, 
24 programmable 1000 character messages Ideal for MARS and 
traffic handling. Requires 256k PC or AT compatible, serial port, 
RS-232C TU. $65. Send call letters (including MARS) with or 
der. David A. Rice, KC2HO, 25 Village View Bluff, Bailston Lake, 
NY 12019. 


SUPERFAST MORSE CODE SUPEREASY. Subliminal cas 
sette. $10. Learn Morse Code in 1 hour. Amazing new supereasy 
technique. $10. Both $17. Moneyback guarantee. Free catalog: 
SASE. Bahr, 2549-H7 Temple, Palmbay, FL 32905. 

SAT TRAK It - A complete advanced self-contained satellite 
tracker with AZ/EL rotor control. Enter Keplerian data once via 
RS-232 with terminal or computer. Memory for 12 satellites. Ac¬ 
curate. Solid state AZ/EL drive. Available from ADR, PO Box 
10184, Sarasota, FL 34230. (813) 378-3410. 

TELESCOPE 10" Meade, drive motor, lens, like new $750. 
Trade TS 430, FT 757. K6KZT (805) 528 3181. 

TEN-TEC, Now shipping new boxed USA made latest factory 
models, 561 Corsair II, 525D Argosy II, and Century 22 trans¬ 
ceivers. RX 325 general coverage receiver. Model 2510 Mode 
B Satellite Station, TT920 Airband Aviation handheld transceiver. 
Model 229B 2 kw antenna tuner, Model 425 Titan 1.5 kw linear 
amplifier, plus accessories and antennas, also booking orders 
for Paragon delivery. For best deal, write or phone Bill Step 
704-524-7519 Slep Electronics Company, Highway 441, Otto, 
NC 28763. 


RUBBER STAMPS: 3 lines $4.50 PPD. Send check or MO to 
G.L. Pierce, 5521 Birkdale Way, San Diego, CA 92117. SASE 
brings information. 

ELECTRON TUBES: Receiving, transmitting, microwave... all 
types available. Large stock. Next day delivery, most cases. 
DAILY ELECTRONICS, PO Box 5029, Compton, CA 90224. (213) 
774-1255. 


CUSTOM MADE EMBROIDERED PATCHES. Any size, shape, 
colors. Five patch minimum. Free sample, prices and ordering 
information. HEIN SPECIALTIES, Inc., Dept 301, 4202 N. Drake, 
Chicago, IL 60618. 

RECONDITIONED TEST EQUIPMENT $1.25 for catalog 
Walter, 2697 Nickel, San Pablo, CA 94806. 



MEASURE VSWR, antenna patters, match circuit impedances 
from 100 kHz to 2 GHz with portable scalar network analyzers. 
Write for details. Direct Conversion Technique, 3132 North 
Lowell Avenue, Chicago, Illinois 60641 (312 ) 283-1690. 

CHASSIS, CABINET KITS. SASE. K3IWK, 5120 Harmony 
Grove Road, Dover, PA 17315 

TELEVISION SETS made before 1946, early TV parts, litera 
ture wanted for substantial cash. Especially interested in "mir¬ 
ror in the lid" and spinning disc tv's. Finder's fee paid for leads. 
Arnold Chase, 9 Rushleigh Road, West Hartford, Conn. 06117. 
(203) 521-5280. 


COMING EVENTS 

Activities — “Places to go . . 

SPECIAL REQUEST TO ALL AMATEUR RADIO PUBLICITY 
COORDINATORS: PLEASE INDICATE IN YOUR ANNOUNCE¬ 
MENTS WHETHER OR NOT YOUR HAMFEST LOCATION, 
CLASSES, EXAMS, MEETINGS, FLEA MARKETS, ETC, ARE 
WHEELCHAIR ACCESSIBLE. THIS INFORMATION WOULD 
BE GREATLY APPRECIATED BY OUR BROTHER/SISTER 
HAMS WITH LIMITED PHYSICAL ABILITY. 


CONNECTICUT: November 15. SCAR A Indoor Ham Radio and 
Computer Flea Market, N. Haven Park and Recreation Center, 
7 Linsley St, N. Haven. Sellers admitted at 7 AM, buyers from 
9 AM to 3 PM 6 Tables are $10 in advance, $15 at the door. Gener 
al admission $2 per person. Talkin on 146.61 MHz. Reservations 
for tables must be prepaid by November 4, f987and no reserva 
tion by phone. For information or reservations SASE to: SCARA, 
POB 81, N. Haven, CT 06473 or call Brad at (203) 265 6478 be 
tween 7 PM and 10PM. 

ILLINOIS: November. Rockford Hamfest, Forest Hills Lodge, 
9900 Forest Hills Rd, Rockford. 8 AM to 4 PM. Tickets $3 ad 
vance, $4 at door. Amateur Radio and computer dealers, indoor 
flea market, outdoor tailgating, radio/computer forums, ARRL 
speakers, exams, free parking. All on one level. WHEELCHAIR 
ACCESSIBLE. For advance tickets SASE to Rockford Hamfest, 
6514 Swansdown drive, Rockford, IL 61111. For booth/table 
reservations SASE to Roger Sawvell, KD9MQ, 6514 Swansdown 
Drive, Rockford, IL 61111 or call (815} 282 1283. 

NORTH CAROLINA: November 21 and 22. The 7th annual 
Greensboro Hamfest Franklin Blvd, National Guard Armory 
Sponsored by the MARK IV Radio Club. 9 AM to 5 PM. Tickets 
$4 advance, $5 at gate. New tailgate area. Ticket plus $2 per 
space Walk in FCC exams. Information/registration: Fred Red 
mon, N4GGD, 3109 Goodall Drive, Greensboro, NC 2740/ (919) 
852 9244 from 0100Z to 0300Z. Tickets only: Henry Hughes, 
KA4LPA, 2811 Gwaltney Rd, Greensboro, NC 27407 ' FCC 
exams: Hugh Brunson, AE4N (919) 852 1087. 

ALABAMA: November 14 and 15. The Montgomery ARC's 10th 
annual Central Alabama Montgomery Hamfest, Ed Teague 
Arena, Central Alabama State Fairgrounds near Coliseum. Free 
admission, free parking. Overnight RV parking with hookups 
$5/night. Flea market and dealer setups Friday 7 to 10 PM Satur 
day and Sunday 6 AM. Tables $5 each/day or $7 each/both 
days. No reservations needed. Doors open to public 9 to 4 PM. 
FCC license exams both days starting 9 AM. For information: 
Montgomery Hamfest, POB 3141, Montgomery, AL 36109 or 
call Randy (205) 832-4598 or Ken (205) 271-0028, 

COLORADO: November 29. The Denver Radio Club's an¬ 
nual Hamfest and ARRL State Convention, Jefferson 
County Fairgrounds, 6th Avenue and Indiana, Golden. 9 
AM to 2 PM. Swap tables, seminars, code contests. Non¬ 
ham events. Admission $2. Tables $5. Talk in on 147.93/33 
and 146.52. Contact Dean Haworth, AC0S (303) 279-4956 
for more information. 

FLORIDA: November21 and 22. South Florida ARRL Suneoast 
Convention sponsored by the Florida Gulb Coast ARC Council, 
St. Petersburg Hilton and Towers. Hugh flea market. Amateur 
exams. Saturday QCWA luncheon. Tech talks and demos. 
Registration tickets $4 to November 13. $5/door. For conven 
tion information write FGCARC, 1556 56thAvenue North, St. 
Petersburg, FL 33703. 

WISCONSIN: November 14. The Milwaukee Repeater Club is 
sponsoring the third annual "6.91 Friendly Fest”, Serb Hall, 51st 
and Oklahoma Avenue. 8 Am to 1 PM. Sellers 7 AM. All on 
ground floor with easy access. Rain or shine. On site Amateur 
exams. Tickets $3. 4' tables $4. Save $1 per ticket or table- 
SASE with payment to Milwaukee Repeater Club, POB 2123, 
Milwaukee, Wl 53201 by November 7, 1987. Talk in on 146.91 
and 146.52. 

MASSACHUSETTS: November 21. The Honeywell Bull 1200 
Radio Club and the Waltham Amateur Radio Association will 
hold their annual Amateur Radio and Electronics Auction, 
Honeywell Bull plant, 300 Concord Road, Billerica. Snack bar 
and bargain parts store. Doors open 10 AM. Free admission and 
parking. Talk in on 147.72/12 and 146.04/64 repeaters. For in¬ 
formation: Doug Purdy, N1BUB, 3 Visco Road, Burlington, MA 
01803. 

GEORGIA: October 31 and November 1. Ham Radio Et Com¬ 
puter EXPO 87 sponsored by the Alford Memorial Radio Club. 
Gwinnett County Fairgrounds, Lawrenceville, 20 minutes NE of 
Atlanta. VEC exams both days, covered flea market, free park¬ 
ing, RV sites with hookups, convenient lodging. $5 admission 
includes Saturday night cookout. For more information: EXPO 
'87, POB 1282, Stone Mountain, GA 30086. 


MINNESOTA: December 5. The annual Handi Ham Winter 
Hamfest, Eagles Club, Faribault. Registration starts 9 AM. Handi- 
Ham equipment auction. Dinner at noon. Program follows. 
License exams Talk in on 19/79. For information: Don Franz, 
W0FIT, 1114 Frank Avenue, Albert Lea, MN 56007. 

OHIO: November 22. The Massillon ARC will sponsor AUC 
TIONFEST '87, Massillon K of C Hall, off Rt 21.8 AM to 5 PM. 
Sellers setup 7 AM. Admission $3.50 advance and $4/door. 
Tables available $7/8' space. Refreshments available. Free park¬ 
ing, Auction starts 11 AM. Talk in on W8NP, 147.78/. 18. For 
advance registration and information SASE to MARC, POB 73, 
Massillon, Ohio 44646. 


OPERATING EVENTS 

“Things to do . . .” 

November 8: Armored Forces Amateur Radio Net will com¬ 
memorate Veteran's Day 0600Z thru Wed Nov 11 2400Z. 80, 40, 
20, 15m. For certificate send large SASE to W81DWR, 16 Berk- 
ely Circle, Newington, CT 06111. 
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November 8 Tii observe Veterans Week. mcniJjttfs id lit. 

Hiilttof) R.liltn Cluh. Chiciicjo. Mill nfuf.ile lloni |hi Hi.VA 

HumiiMI ^ Rnlh-ll K l J .l(njby Wmlr KfJlCDH Mt'riitliijl Hfflll 
Shar k usiftu Hirm s dub call K9WFN T&OQZ tu 03001 #0, 20 
2n M dtul * J ni USB Fur ki c«firm.frtDfa1fw ivflifiuii 1 sum] 
QM. QSQ member and Sh.12 SASE miiI> 29 s rnh povutir nr 
$i 00 m Hamlesiera Radio Club, fnc , Chtcago, c o Robcri K 
F,hf>f}> Wade Memorial Ham Shack EtlriB. Hines VA Hospi 
I II Hanes (L 6*1141 
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YOUR CLASSIFIED ADS 

_ to your 

MC or VISA ^ 
write or call 

HAM RADIO MAGAZINE 

Greenville, NH 03048 
(603) 878-1441 


MOVING? 


If possible lei us know four to six weeks 
before you move and we will make sure 
your HAM RADIO Magazine arrives on 
schedule Just remove the mailing label 
from this magazine and affix below. 

Then complete your new address (or any 
other corrections) in the space provided 
and we ii take care ol the rest 

fvSflll Allow 4-6 weeks for 

raCffU correction 

Magazine 

Greenville. NH 03046 

Thanks tor helping us to serve you better. 
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LOW BAND DX-JNG 
COMPUTER PROGRAMS 
by John Devoldere, ON4UN. for 
Apple ile/c, MS-DOS t Commodore 
C-128 Apple Macintosh and Kaypro 
CPM Computers 

Here's a collection of 30 super programs 
written by ON-1UN Jusl about every interesl 
or need is covered—from antenna design 
and ophmization to general operating pro¬ 
grams Amenna programs include shunt 
and senes input l network design, feedline 
transformer, shunt network design. SWR 
calculation, plus 11 more? General Ham pro¬ 
grams include' sunrisefsunsel, great circle 
di si antes, graylme vertical amenna design 
program, sunrise calendar plus 9 more 1 
Phew When you si I down to use these pro¬ 
grams you 11 be amazed at what you have 
The best value in computer soil warn avail¬ 
able today 1936 

UN-Apple Medic S 19.95 

i UN-MS (MS-DOS) $19.95 

□UN-CPM/Kaypro SI 9.95 

UN-C-12H (COMMODORE) $19 95 

UN-MAC (MACINTOSH) %2A 95 

LOW BAND DX1NG 
by John Devoidere ON4UN 

Now Available* The new 2nd edition ol the 
definitive book on Low Band DXtng, Based 
upon years Of pracheal on-lhe-air 
experience, learn (he secrets of how 
ON4UN has boon so successful on I he low 
bands. Exionsive coverage is given to trans¬ 
mit and receive antennas with clear concise 
explanations and plenty of illustrations— 
dipoles, inverted Vs. slopers. phased arrays 
and Beverages—they're all in Ihis book. 

Also covered propagabon. transmitters, 
receivers, operaimg software and an exien 
sive Low Band bibliography Going to be a 
best soiled Gef yours today. t 9B7 2nd 
Edilion 200 pages 

AR-UN Softbound $9.95 

BUY’EM BOTH 
SPECIAL OFFER 

Book & Software Reg, $29.90 
($34.96 for Mac) 

Just $24 90 ($29.90 for Mac) 

UIM-SO (specify computer) $24.90 
l iUN-MSO Macintosh Special $29.90 

SAVE $5 

Please enclose $3 bO shipping & handling 

ham radio BOOKSTORE 


GREENVILLE NH 0304B 


603BT8 1441 


fyM'j Crystal 

J%t Fitters 

YEAR-END CLEARANCE 

All starred ( * ) Hems 20% off; all others 10%. 
Prices ere each except as noted All filters 3-pole 
Sate ends December 31. 1987. 

FILTERS FOR KENWOOD Rag *6® flxcapl at noiad 

8.83MHj IF for models TSUO Ihrouflh T3940 
BandwidthB 250.400. 1800 * 2100. 6000Hz 
TS440 * PAlri400H7CW. 2 TKHzSSBi Reg 

TS430 * TrfplAf&olh plus AM] Reg Si SO 

455kHz iF Iqr R820. TSa30f930/940 Reg Si 10 

Bandwidlha Available GW * 400Hz S5B * 2.1 KHz 

Matched Filler Pain Tar Above R*g. |1 TO pr. 

iS 83MHz and 455KHH SSB * 2100Hz CW * 400Hz 

3 395MHz IF for TS520. TS5H. R599 
Bandwidth^ Available 250, 400. * 1800 2100Hz 

Filler Cuctdt Ml *nti Finn md AmpNTi#r 

Foi * T5430 SS5. * TSSSO S80. * TS820 - Rag S/0 

FILTERS FOR YAESU Reg. SftOexcepI at noled 

3 )8Mhz IF for FT-lOl Senes eKcept ZfD 
aws 250. 500Hz, l a, *u a 2.4. 0 OK Hz 

fl ?MHz IF for FT 103 , FT75/r767 
Bandwidlbs A^ailiible « 250 500. 2100Hz 
454KHZ IF 1<3f FT 102 ( * 250. 5O0Hzl Reg S75 

455KHZ IF for FT 102(*2 1 KHi) Reg $110 

89MHz TOr FT T01ZD/107/70Z7901 2 FT 980 FT 77 
BWS: 250. 500HZ. 1 fl. 2 1. * 2 4 6 OKHz 
TO 76MHz IF lor all t>ul 980 BWs 2 1. * 2 4KHj 
455 TF tor FT080 only BW *2.1KHz Reg |ii0 

455 0 IF for FT 9S0, FT726 BW * 500Hz Reg % 75 

9.0MHz IF for Tempo I [or FT 200) FT 301 FT 7)0 
BWS * 250 500H/. 1 8, *2.1 2 4 6 0KHZ 
NOTE; Above 3'e Our "homebrewers Favor lies '■ 


FILTERS FOR ICOM {axact replacements) 

456 IF tor 1C730/74CU74&751 R70/71 etc 
Band widths FL44A[S5B *2.4KHal 
FL52A I500KZ), FL53A 1250HZ! I 


Reg. $109 
Reg S85ea 


FILTERS FOR HEATH ALL MODELS fitg.SftS 

Bandwidth^ Available 250. 400hz * 1.8 2 Ik Hz 
Foi SB 104 Only * 400Hz (3395 .7 IF) 

FILTERS FOR DRAKE R 4C Rag.«5axc at noled 

GUFi — Replaces original lei IF 4 pole un.i 
2nd IF 125 IS75). 250. *00Hz. 18. * 2 1K Hz 

FILTERS FOR DRAKE TR/fRT. etc Rag $65 

BWs Availabli! 250. 400Hz. 1 8 *2 lKHz 

LIMITED QUANTITIES - ORDER NOW! 

Salat prlcaa are baaed on our pzeatnr ttoc*. Orden 
lor any exhauatad lypa ol flllar are subject to e 6-week 
delay. Order by phone to cheek evallebIMtyl 

SPECIFY Mann and Model Number ol your Rig 
Frequency and Bandwldlh of fJIleqa) 
ORDER by Marl or Phono - VISAJMC or COD OK. 
SHIPPING $5 US and Canada. $13 elsowberc. 

GET THE BEST 8-POLE FILTERS 
FOR LESS! 

FOX TANGO Corp. 

Box 15944, W. Palm Beach, FL 33416 
Telephone: (305) 683-9587 


1986-87 CALL DIRECTORY ^ 

(on rnicrultchu) 

Cal) Directory $S 

Niime Index $8 

Geography index $8 I 

All three - $20 
Shining im‘« uider $3 

BUCKMASTEFt PU0LISHJNG ^ im I 
Mineral. Virginia 23U7 ^ tv j 

V_ 703-aM-5T77 V 

tlullihiinri (Jin 160 - 11 ) DipolrAVSleper 


kr:ulv m t 
LiiMcM In Malt I 

Coax F eed I 

tl>2 fi'cMnn* 

InI'n. tvt v.j ^ c. 




|N7| N Dak I.UJH? l.WMM 
Prxivo t UTB4604-2nK 


J i tuy h 
Mcxihlc 
Kink-PriKif 
3U V I nsu l 

OO l 1 j 
UK 


F ull l^cjZsil I%>wci 

Nu Lossy I rap* 
Lnw \iirst 
Never Out tides 

$49-95 ppd. 

m l Mlp Tfi ll Muiflu*. 

iKOlt .174-J0K4 
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California 


A-TECH ELECTRONICS 

1033 HOLLYWOOD WAY 
BURBANK. CA 91505 
(810) 845-9203 

New Ham Slore and Ready io Make a 
Deal! 


JUNS ELECTRONICS 

3919 SEPULVEDA BLVD 
CULVER CITY. CA 90230 
213-390'8003 
800-882-1343 Trades 
Habla Espanoi 


Colorado 


COLORADO COMM CENTER 

525 EAST 70th AVE. 

SUITE ONE WEST 

DENVER, CO 80229 

(303) 288-7373 

(800) 227-7373 

Stockrng all major Irnes 

Kenwood Yaesu, Encomm tCGM 


Connecticut 


HATRY ELECTRONICS 

500 LEDYARD ST (SOUTH) 
HARTFORD, CT 06114 
203-527-1981 

Call today. Friendly one-slop shopping 
at prices you can afford 


Delaware 


AMATEUR & ADVANCED COMMUNI¬ 
CATIONS 

3208 CONCORD PIKE 
WILMJNGTON, DE 19803 
(302) 478-2757 

Delaware s Friendliest Ham Store. 

DELAWARE AMATEUR SUPPLY 

71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328-7728 
800-441-7008 

Icom, Ten-Tec, Microlog. Yaesu., 
Kenwood. Santee, KDK. and more 
One mile off 1-95. no sales tax 


Florida 

AMATEUR ELECTRONIC SUPPLY 

1898 DREW STREET 

CLEARWATER, FL 33575 

813-461^4287 

Clearwaler Branch 

West Coast s only full service 

Amateur Radio Slore 

Hours M-F 9-5 30, Sal 9-3 


AMATEUR ELECTRONIC SUPPLY 

621 COMMONWEALTH AVE 
ORLANDO, FL 32003 
305-894-3238 

Fla Wats: 1 (600) 432-9424 
Outside Fla: 1 (800) 327-1917 
Hours M-F 9-5:30. Sal 9-3 


Georgia 


DOC S COMMUNICATIONS 

702 CHICKAMAUGA AVENUE 
RGSSVILLE. GA 30741 
(404) 866-2302 / 861-5610 
(COM, Yaesu, Kenwood, Bird 
9AM-5 30PM 
We service what we sell 


Hawaii 


HONOLULU ELECTRONICS 

819 KEEAUMOKU STREET 
HONOLULU, HI 96814 
(806) 949-5564 

Kenwood, ICOM r Yaesu. Hy Gam, 
Cushcraft, AEA, KLM Tn-Ex Towers, 
Fluke, Belderr. Astron, etc 


Idaho 


ROSS DISTRIBUTING COMPANY 

78 SOUTH STATE STREET 

PRESTON. ID 83263 

(208) 852-0830 

M 9-2; T-F 9-6; S 9-2 

Stock Alt Major Brands 

Over 7000 Ham Related Items on 

Hand 


Illinois 


ERICKSON COMMUNICATIONS, INC. 

5456 N MILWAUKEE AVE 
CHICAGO. IL 60630 
312-631-5181 

Hours 9 30-5 30 Mon, Tu. Wed & Fri; 
9 30-8 00 Thurs. 9:00-3 00 Sat 


Indiana 


THE HAM STATION 

220 N FULTON AVE 
EVANSVILLE, IN 47710 
(800) 523-7731 
(812) 422-0231 

ICOM, Yeasu, Ten Tec. Cushcrafl Hy- 
Garn, AEA & others 


Maryland 


MARYLAND RADIO CENTER 

8576 LAURELDALE DRIVE 
LAUREL, MD 20707 
301-725-1212 

Kenwood. Ten-Tec. Alinco, Azden Full 
service dealer. 

M-F 10-7 SAT 9-5 


Massachusetts 


TEL-COM, INC. 

675 GREAT ROAD RTE 119 
LITTLETON. MA 01460 
617-486 3400 
617-486-3040 

The Ham Store of New England 
You Can Rely On. 


Michigan 


ATLANTIC SOLAR POWER/ENCON 

(SINCE 1979) 

37279 W SIX MILE RD. 

LIVONIA, Ml 48152 
(3!3) 591 7745 

Solar Electric Power lor Repeaters, 
Ham Shacks, Packet Radio. 

Call Paul, WD8AHO 


Missouri 


MISSOURI RADIO CENTER 

102 NW BUSINESS PARK LANE 
KANSAS CITY, MO 64150 
(800) 821-7323 
Missouri: (816) 741-8118 
ICOM. Kenwood, Yaesu 
Same day service, low prices 


Nevada 


AMATEUR ELECTRONIC SUPPLY 

1072 N RANCHO DRIVE 
LAS VEGAS, NV 89lG6 
702-647-3114 

Dale Porray "Squeak,’' AD7K 
Outside Nev: 1 (800) 634-6227 
Hours M-F 9-5‘30 r Sat 9-3 


New Hampshire 


RIVENDELL ELECTRONICS 

8 LONDONDERRY ROAD 
DERRY N H 03038 
603-434 5371 

Hours M S 10-5. 1HUHS 10-7 
Closed Sun/Holrdays 


»-) i YOU SHOULD BE HERE TOO! 

■iSGalGTS. Contact Ham Radio now lor complete details. 
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Amateur Radio Dealer 


New Jersey 


ABARJS SYSTEMS 

276 ORIENTAL PLACE 
LYNDHURST.NJ 07071 
201 939-0015 
Don WB2GPU 

Asiatic, Azden, B&W. Butternut. Larsen, 
Mirage/KLM. Kenpro. Nye. Santee, 

TML, and many others 
M-F 10 am-9 pm 
SAT 9 am-7 pm 
VISA/MC 


UNIVERSAL AMATEUR RADIO, INC. 

1280 AIDA DRIVE 

REYNOLDSBURG (COLUMBUS), OH 
43068 

614-866-4267 

Featuring Kenwood,, Yaesu, loom, 
and other fine gear. Factory author¬ 
ized sales and service. Shortwave 
specialists. Near 1-270 and airport. 


Pennsylvania 


MISSION COMMUNICATIONS 

11903 ALEIF CLODINE 

SUITE 500 (CORNER HARWIN & 

KIRKWOOD) 

HOUSTON, TEXAS 77082 
(713) 879-7764 

Now m Southwest Houston —lull line 
of equipment. All the essentials and 
extras for the ' ham." 


Wisconsin 


KJI ELECTRONICS 

66 SKYTQP ROAD 
CEDAR GROVE, NJ 07009 
(201)239-4389 
Gene K2KJI 
Maryann K2RVH 

Distributor of: KLM. Mirage, ICOM l Lar¬ 
sen, Lunar. Astron Wholesale - retail 


New York 


BARRY ELECTRONICS 

512 BROADWAY 
NEW YORK, NY 10012 
212-925-7000 

New York City s Largest Full Service 
Ham and Commercial Radio Store 


VHP COMMUNICATIONS 

915 NORTH MAIN STREET 
JAMESTOWN, NY 14701 
716-664-6345 

Call after 7 PM and save! Supplying alt 
of your Amateur needs. Featuring ICOM 
'The World System/' Western New 
York's finest Amateur dealer 


Ohio 


AMATEUR ELECTRONIC SUPPLY 

28940 EUCLID AVE 

WICKLIFFE, OH 44092 (Cleveland Area) 

216-585-7388 

Ohio Wats: 1 (800) 362-0290 
Outside Ohio 1 (600) 321-3594 
Hours M-F 9 5 30, Sal 9-3 


DEBCO ELECTRONICS. INC. 

3931 EDWARDS RD 
CINCINNATI, OHIO 45209 
(513) 531-4499 
Mon-Sal 10AM-9PM 
Sun 12-6PM 

We buy and sell all types of electronic 
parts. 


HAMTRONICS, 

DIV. OF TREVOSE ELECTRONICS 

4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 

Same Location for over 30 Years 


LaRUE ELECTRONICS 

1112 GRANDVIEW STREET 
SCRANTON, PENNSYLVANIA 18509 
717-343-2124 

ICOM, Bird, Cushcraft, Beckman 
Larsen, Amphenol. Aslron, Belden, 
Antenna Specialists, W2AUAA/2VS, 
Tokyo Hy-Power Labs, WEL2. Daiwa, 
Sony. Saxton, Vibroplex. Weller 


Tennessee 


MEMPHIS AMATEUR ELECTRONICS 

1465 WELLS STATION ROAD 
MEMPHIS, TN 38108 
Call Tot! Free: 1-800-238-6168 
M-F 9-5; Sat 9-12 

Kenwood, ICOM, Ten Tec, Cushcraft, 
Hy-Gam, Husller, Larsen. AEA, 
Mirage, Ameritron, etc 


Texas 


MADISON ELECTRONICS SUPPLY 

3621 FANNIN 
HOUSTON, TX 77004 
713-520-7300 
Chrislmas?? Now?? 


KENNEDY ASSOCIATES 

AMATEUR RADIO DIVISION 
5707A MOBUD 
SAN ANTONIO TX 7823B 
512-680-6110 

Stocking all major lines San Antonio s 
Ham Store. Great Prices — Great 
Service Factory authorized sales and 
service 

Hours: M-F 10-6; SAT 9-3 


AMATEUR ELECTRONIC SUPPLY 

4828 W FOND DU LAC AVE 
MILWAUKEE, Wl 53216 
414-442-4200 

Wise. Wats: 1 (800) 242-5195 
Outside Wise 1 (800) 558*0411 
M-F 9-5:30 Sal 9-3 


Foreign Subscription Agents 
tor Ham Radio Magazine 
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BAND TRAP 
“SLOPER”ANTENNAS! 


fULL COVERAGEl ALL BAHD5I AUTOMA¬ 
TIC SELECTION 4ithPROVtHWr,|h« ff ,i A «T 
teal cd Trap a . IU Go Cbpue'wtHJ Wutl 
GROUND MOUNT 5LOPERS - No 
hiadtdl GfBUDll IQ EOS Of ftOUIfi Watir.llUCt^ 
CpnftQCt Tap it trm, BuHdlrtgi PdlCMtC IT 
ANT ingle from StralQhlup 10 GO degr*** tar 
■ ■(.illfnt SLOPER DK Anitnna Otin ar 
bend It inywNcrr yob rmd t<al 2000 
PEP Intiul, mi a PiMnintnt or pert lb’ll Uac 
IniKlk) In 10 mlnotit SMALL * NEAT - 
ALMOST IN VIS AbL I. . Ne am *m knew yo u 
hint i Hl-Pewti OX Anainni 1d*«i For CONIJ'O* APART¬ 
MENTS- HE5.TR 1C TEO AREAS - Pre-urnd tar Z*1 or it a* 
SWR tf«r ALL b»nda Uncap I fl0-160-300kcj No *d|uat- 
mint* motfod - E VL R CQMPLETELT ASSEMBLED *H)i 
SO Tl RG'SOU Co A A I* e dime end PL^5'J c □ n n r c [ o r - Bull I 
tn llghtlny irtrllar ■ ready 1ft fWftkripl FULL INSTRUC¬ 
TION Si 


Ha 10EJ05 - BD-*0-20-15-10 — 1 

No. ID*OS. — 4O-TO'1Q"l0- 1 

No. 102OS-20-1S-1D 


trip *^ ** --SS3 &5 

Lnp il'fj fl —“$5fl.95 

trap n -*67.SB 

10 IB S-lliO-BO-4O-20-15-1O -2 IriDi 03 tl. - ASS SS 
SEND Full PRICE for PP DEL IN US A CCiniPi la *6.00 
be In Tor poittgft >lc) or order uamp VISA. MASGAHO * 
AM EP LKP Giro NumbiB £■ D*i " Ph k-:j0tf-23B-S333 
•reakdifi. We fKlp In 2-3 dif ilPtr Che U diyij Gutrintlftft 
1 t ' - 10 d«p mo my tie a I rial 
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S ELMER ’S NOTEBOOK 


Tom McMullen, W1SL 


receiver buzzwords 

Because this is the annual receiver 
issue, i'll try to clarify some receiver- 
related terms you might be wondering 
about. Who knows? This information 
might even help you choose a rig from 
among the many available. 

One of the biggest problems an 
Amateur faces is interference from 
other signals, so I'll emphasize tech¬ 
niques that help reduce that problem. 

RIT stands for Receiver Incremen¬ 
tal Tuning, a way of tuning the receiver 
without disturbing the transmitter fre¬ 
quency. This feature is useful if the 
station you're listening to drifts slight¬ 
ly, or if you have to tune just a wee bit 
off frequency to minimize the effects 
of interference. In the earlier days of 
single-VFO transceivers without RIT, 
when you moved your receiver dial 
you also moved your transmitter. The 
other station then had to move to tune 
you in. Then you'd move again — and 
so on. This led to the two stations 
"walking" each other across the band; 
if they weren't careful, they could wind 
up out of bounds. With RIT, you can 
leave the transmitter alone and move 
the receiver a few Hz to keep the other 
station tuned in. 

A direct conversion or single 
conversion receiver is perhaps the 
simplest type of heterodyne receiver in 
use. It's basically a local oscillator 
(usually a very stable VFO) and a bal¬ 
anced mixer. The rf signal and the 


VFO are both fed into the mixer, and 
when the two frequencies are the 
same (zero-beat with each other), any 
audio present on the rf signal becomes 
a product of the mixing process. This 
audio is fed to audio amplifiers to drive 
a headset or a speaker, as needed. An 
rf amplifier is often used ahead of the 
mixer, and an audio filter after the mix¬ 
er to prevent hearing the beat notes 
produced by nearby signals. Many 
low-power or portable stations use this 
type of receiver because of its sim¬ 
plicity, light weight, and low power re¬ 
quirements. While direct conversion 
isn't directly related to interference 
problems, it's worth knowing about 
this type of receiver in order to under¬ 
stand other discussions to come. 

If a single-conversion receiver con¬ 
verts once — from rf to audio fre¬ 
quencies — then it follows that a 
double-conversion receiver converts 
twice. The first conversion mixes an rf 
signal with the first local oscillator, 
which produces an intermediate fre¬ 
quency signal, abbreviated i-f . (Notice 
the hyphen; it's there so you'll know 
not to read "i-f" as the word "if.") 

The second conversion mixes the i-f 
signal with a second local oscillator to 
produce . . . Uh, here's where our 
nice, neat scheme falls apart! 

Older receivers, designed to handle 
amplitude modulation (a-m), used a 
diode detector at the end of the i-f 
amplifier circuit. The second local 
oscillator would produce another i-f 


signal, which would then be detected 
by a diode, to produce audio, etc. In 
this case, it's a double-conversion 
receiver. However, newer receivers, 
designed to handle single-sideband 
(SSB) signals, needed a different ar¬ 
rangement. Diode detectors are prac¬ 
tically useless for SSB detection, so a 
circuit called a product detector, 
amazingly similar to the single-conver¬ 
sion scheme I mentioned earlier, was 
developed. This circuit includes a local 
oscillator that mixes with the i-f signal 
to produce audio output. The product 
detector works well with a-m and CW, 
and really shines with SSB signals. 

So whether a receiver is double or 
triple conversion really depends on the 
definition of the detector circuit. For 
example, a receiver that uses a VFO to 
produce an i-f of, say, 9 MHz, and 
then a second oscillator and mixer to 
produce a lower i-f at, perhaps, 455 
kHz, which is followed by a diode de¬ 
tector, is clearly a double-conversion 
receiver. 

Does changing the diode detector to 
a product detector make the receiver 
triple conversion, then? The purists 
will say yes, but many manufacturers 
just don't mention it. (And it really isn't 
important unless you need to know the 
definition in order to prove a point!) 

Double-conversion receivers are im¬ 
portant, however, in solving image 
problems. To follow me through this 
one, image rejection, you'll need to 
look at fig. 1 and check the arithmetic. 
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If the signal you wanted to listen to 
was the only one on the band, life 
would be simpler. But there are plenty 
of signals out there, and most of them 
aren't the ones you want to hear. A 
simple receiver (such as a single¬ 
conversion type) is capable of receiv¬ 
ing all sorts of things you don't want, 
many of them signals that aren't in the 
Amateur bands. Let's say you want to 
tune in a signal at 28.205 MHz. Your 
i-f is 455 kHz, so your VFO is at 27.750. 
This produces the right i-f, but if 
there's a loud signal at 27.295 (as there 
often is), it too can mix with the VFO 
to produce 455 kHz. 

This intruder is called the image 
signal. An interesting thing is that the 
image signal is always twice the first 
i-f away from the signal you want. In 
the case above, 2 x 455 = 910, and 
28.205 - 0.910 = 27.295. If you know 
that, you can track down suspected 
image interference. 

How do you get rid of it? There are 
a couple of common tricks: one is to 
place the VFO above the signal — at 
28.660 to receive 28.205 MHz, for ex¬ 
ample. This would place the image at 
29.115, which means that the signal 
would be from an Amateur station — 
but that's not much help if it buries 
your QSO. 

A more practical method is to use 


a double-conversion receiver and make 
the first i-f high — perhaps 9, 10.7, or 
even 70 MHz. The high i-f places the 
image quite some distance away from 
where the receiver front end is tuned, 
and it's easier for simple tuned circuits 
to reject a signal that's far removed 
from its design frequency. For in¬ 
stance, a 10.7-MHz i-f will place the 
image of 28.205 at 49.605 MHz, as 
shown in fig. 1. Even a mediocre front 
end can reject that one. 

Another common cure is to build 
filters (special tuned circuits) that pass 
only a narrow range of frequencies, 
say from approximately 27 to 31 MHz 
for the 10-meter band, but greatly at¬ 
tenuate anything outside that range. 
Many modern solid-state receivers use 
this technique on all bands, along with 
broadband rf amplifier sections, to pro¬ 
vide good performance and require 
minimum attention from the ooerator. 

SINAD isn't a remedy for sinus 
trouble; it's a test commonly used to 
determine how well a receiver hears a 
weak signal. SINAD is an acronym for 
signal + noise -l- distortion to noise 
+ distortion ratio. (Aren't you glad 
they shortened it?) This is what it 
means: 

If you disconnect the antenna from 
your receiver and turn the audio gain 
up, you'll hear a hiss or rushing noise. 


That's the "noise" part of the formula. 
It takes a certain amount of signal 
strength to be heard through that 
noise. The level of that signal is the 
"signal" part of the formula. The "dis¬ 
tortion" part comes in because a sig¬ 
nal can be loud but not clear. 

The signal generator used for this 
test is modulated, and the recovered 
audio from the receiver is compared 
with the modulation waveform to see 
if it has been distorted — and usually, 
it has. Thus, the test will determine 
how strong a signal it takes to produce 
some specific output above the noise, 
and how badly the i-f filters, audio am¬ 
plifiers, and even the power supply 
hum have distorted the audio output. 

Fortunately for us, the test results 
are neatly summed up on a meter on 
the test equipment, and we don't have 
to spend a lot of time calculating ratios 
and such. The test instrument, natur¬ 
ally enough, is called a SINAD meter. 

The usual method of rating a re¬ 
ceiver under this test is to state a sig¬ 
nal strength that's required to meet a 
particular dB SINAD ratio: for example, 
0.5 for 12-dB SINAD. The lower 
the microvolt (^V) number, the better 
the receiver, and 12 dB is an industry¬ 
wide benchmark used in the test. 

An i-f notch filter (or i-f notch 
tuning) is another device used to 
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reduce the effect of interference. It 
consists of a high-G circuit that works 
within the ''window" or passband of 
the i f amplifier. Instead of acting as 
a bandpass device, however, it's a 
band-stop circuit designed to attenu¬ 
ate greatly whatever frequency it's ad¬ 
justed for. This is most useful if you're 
listening to a weak signal (or even a 
moderately strong one) and someone 
pops up close enough to create an ear- 
splitting whistle or lots of "splatter" on 
top of the signal you want to hear. By 
adjusting the i-f notch, you can often 
reduce the commotion to a level you 
can live with. 

An i-f notch filter will have limited 
usefulness, however, because any 
notch deep enough to really eliminate 
an interfering signal will also reduce 
the strength of the signal you want to 
hear. 

Interference suppression can also be 
handled by an audio filter that cuts 
off all audio tones outside a narrow 
range. This is great for CW signals, but 
voice (SSB) tends to sound hollow 
and distorted if the audio passband 
gets too narrow. There is an equiva¬ 
lent to the i-f notch filter called the 
audio-notch filter or audio¬ 
rejection filter. A piece of electronic 
trickery that uses op amps to create a 
phase shift that will cancel the offend¬ 
ing tone, it works quite well, and usu¬ 
ally consists of one or two integrated 
circuits, a potentiometer or two, and 
a few resistors and capacitors. Both 
the frequency of rejection and the 
degree of rejection (depth of the 
notch) are adjustable. The audio-notch 
filter is a great add-on for direct- 
conversion receivers. 

Another neat bit of electronic 
sleight-of-hand is i-f shift. It takes 
some of study to figure out how it 
works, but it's really quite simple. In 
essence, it works this way: when a sig¬ 
nal is in the same i-f passband as the 
one you want to hear, you just move 
the passband "window" over a bit un¬ 
til that signal is outside it. You can do 
the same thing by slowly tuning your 
receiver until the interference is out of 
the passband, but when you do that, 
the signal you want is moving also, 



and might end up as a tone that's not 
easy to hear (on CW) or as duck-talk 
(on SSB). 

Perhaps fig. 2 will help clarify this. 
At A, both the interfering signal and 
the wanted signal are in the i-f pass- 
band. By adjusting the i-f shift, you 
can move the interfering signal out of 
the passband, as at B, and leave the 
wanted signal in. Now, the only trick 
is to get the wanted signal back into 
the center of the window again, as at 
C. 

How do they do that? By adding 
two more conversions in the i-f ampli¬ 
fier chain, and using the same beat- 
frequency oscillator (BFO) to mix with 
the signal twice. For example, you can 
mix a 455-kHz signal with an 8.0-MHz 
BFO to produce an 8.455 i-f. This i-f 
signal then passes through a filter and 
into another mixer. There, the 8.455- 
MHz signal mixes with 8.0 to produce 
the original 455 kHz i-f again. 

Now to exercise the cranium a bit 
more — with the help of fig. 2 — and 
get more specific: let's say that the sig¬ 
nal you want comes through the i-f 
amplifiers at 455,000 Hz (455 kHz). 
The one that's bothering you comes 
through at 455,500 Hz. This produces 
the normal result at A, with both sig¬ 
nals inside the i-f passband. By detun¬ 
ing the 8.500-MHz VFO a few Hz to 
8.499, and mixing with the i-f signals, 
you can change the wanted signal to 
8.044, and the interference is at 8.0435 
MHz, as shown at B. 

The 8-MHz i-f filter will pass 8.044, 
but not 8.0435, so the interference is 
gone! When 8.044 is again mixed with 
8.499, the difference is 455 kHz, which 
is right back in the middle of your i-f 
window (at C), just where you want it. 

Of course, this is a greatly simplified 
example of how it works, and I've 
made the frequency separations large 
to make the example easier to follow, 
but you get the idea. Many manufac¬ 
turers use more complex circuits to 
accomplish this, and some use phase- 
locked loop (PLL) circuits to move the 
signals around and reject the unwant¬ 
ed ones. No matter how they do it, the 
results make it worth looking for this 
feature in a receiver. 
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conclusion 

The degree of interference rejection 
you need depends upon the type of 
operating you do. On most of the hf 
bands, crowding is a way of life, and 
the best DX is usually buried beneath 
several layers of loud signals. It seems 
to be magic when an experienced 
operator can peel away those layers to 
leave an SI or S2 signal standing 
alone, perfectly readable among S9 + 
'locals." By carefully choosing your 
interference-fighting weapons, and 
with some practice, you too can be¬ 
come a magician. 

Next month, I'll explore the possibil 
ities of 1200 MHz. 
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The ORIGINATOR of the VHF AMP/PREAMP COMBO! 

YOU KNOW THE LUNAR NAME...NOW OWN THE BEST. 

• Solid State Amplifiers for 50, 144, 220, 440 MHz • 

NEW! GaAs FET Receive Preamp Built-In! 

NEW! UHF Models of Latest Oesignf 

NEW! Model V2-500 for Two Meters... 

500 Watts Output in a Deluxe Package! 


See your 
dealer or call 


E 
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COMMUNICATIONS & SYSTEMS DIVISION 


Full line of 
separate preamps 
available 


7930 Arions Drive • San Diego. CA 92126 • Telephone (619) 549-9555 • Telex 181747 
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28th ANNUAL 

TROPICAL HAMBOREE 

ARRL HAMFEST OF THE AMERICAS 

FEBRUARY 6-7,1988 

DADE COUNTY YOUTH FAIR GROUNDS 
Tamiami Park, 10901 S. W. 24 Street (Coral Way), Miami, Florida 



FREE PARKING 15,000 VEHICLES 
1,000 INDOOR SWAP TABLES 
300 CAMPSITES WITH FULL HOOKUPS 
200 COMMERCIAL EXHIBIT BOOTHS 
COMPUTERS & SOFTWARE 
HAMBOREE DEALER SPECIALS 


LICENSE EXAMS 
PACKET RADIO PROGRAMS 
DX FORUM 

RCA FLORIDA SECTION LUNCHEON 
TECH TALKS 

ACTIVITIES FOR NON-HAMS 


Registration: $5.00 Advance — $6.00 Door. Valid both days, (advance deadline Jan. 30th) 

Swap Tables, 2 days: $16 00 each Power: $10.00 per user. 

All swap table holders must have registration ticket. 

Campsites: $12.00 per day, includes water, power, sanitary hook-ups, showers. 

(All RV vehicles, tent campers, vans, trailers welcome — no ground tents, please.) 
Headquarters Hotel: Miami Airport Hilton, 5101 Blue Lagoon Drive. 

Special Hamboree Rates: $55.00 Single or Double. 

Reservation forms available through Dade Radio Club December 1st. 


Make checks for Registration, Swap Tables & Campsites payable to: 
DADE RADIO CLUB, P.O. BOX 350045, MIAMI, FL 33135 


Exhibit Booth 
Information: 

Evelyn D. Gauzens, 
W4WYR, Chairman 
2780 N.W. 3rd St. 
Miami, FL 33125 
Telephone: 
(305)642-4139 


4-Page Brochure 
Available ... 
December 1st 


November 1987 Q 103 










t omnuimcation 
excavation hrii 
dynamite diset) 
^ ra mm able SI 
through TWo-T 
more. We've mi 
the first time, y 
decode all calls i 
±,2Hz crystal 
hoard memory < 
tom tones, and 
Universal switc 
light, squelch g; 


207 




















(giving HAM RADIO Magazine is both fun and thoughtful. 


One Year/12 issues 



SAVE 
OVER 10% 


FOR ONE GIFT SUBSCRIPTION 
OR RENEWAL 


OR 



SAVE 

25% 


FOR TWO OR MORE GIFT SUBSCRIPTIONS OR EXTENSIONS 
INCLUDING YOUR OWN 

A handsome gift card will be sent if your order 

is received before December 15, 1987 „—,—r ^ 



Every month your Ham friend will be reminded 
of your gift as they read through the latest issue 
of HAM RADIO Magazine. 


The Special ANTENNA issue in May, VHF/UHF 
issue in July and the RECEIVER issue in Novem¬ 
ber alone are worth the price of a subscription! 


Staying on top of the ever changing world of elec¬ 
tronics is tough. With a subscription to HAM 
RADIO, however, you get all the latest break¬ 
throughs in electronic design and developments 
as they happen — not years later. Each issue is 
packed with theory, state-of-the-art projects and 
the latest designs. Plus plenty more. 


You also get monthly columns by Orr, Reisert, 
Stonehocker, Carr and McMullen covering from 
antennas to zener diodes and repair techniques. 

There’s no time like now to give the present of 
HAM RADIO Magazine for that hard-to-buy-for 
ham friend. While you’re at it, why not renew 
your own subscription and take advantage of the 
special low one year rate. 


1987 GIFTS AT 1985 PRICES! 

Please enter my one year gift/renewal 
subscription(s) to Ham Radio Magazine as follows: 

First gift or renewal $19.95 Save $3 
Two or more gifts or renewals $16.95 Save $6 


,_ CO Name_ 

nr Address 


€/* City. 


□ new 


Call 


_State_Zip 

l 1 renew 


O t© Name_Call 

Z €/> 


o 

LU c 
CO CO City 


Address. 


□ new L I renew 


State. 


Zip 


FOR EXTRA FAST SERVICE, CALL TOLL FREE TO 
ORDER YOUR GIFT SUBSCRIPTIONS OR BOOKS. 


Name. 


Call 


Address. 


City. 


l new L1 renew 


State. 


Zip. 


I i Start or i j Renew my own HR subscription 

i J Enclosed is a check or money order for $_for 

_subscriptions, (use separate envelope) 

I ] VISA l JMasterCard I 1 Bill me later 


Acct.#_Expires 

My Name_ 

Address_____ 


City. 


State 


Zip. 


Prices U S. only 


ham __ 

radio 

magazine 

Greenville, NH 03048 

Prices US only 


CALL TOLL FREE 

800-341-1522 

M-F 8-9 EST • SAT 9-5 EST 

DATATEL 

ORDERS ONLY 
ALL OTHER CALLS 

603-878-1441 8-4:30 EST 




ADVERTISER'S INDEX AND READER SERVICE NUMBERS 

Listed below are ihe page and reader service number for each advertiser in this issue, Foi more information on their 
products, select the appropriate reader service number make a check mark in the space provided Mail thi$ form to 
ham radio Header Service, I.C.A.. P.0 Box2b58_ Woburn, MA 01SOI 

Name_Call,_. 

Address_ __ 

C M y _State_Zip_ 
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151 Advanced Receiver Research 56 
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Continuing a 67 year tradition, wo bring 
you throe new Callbooks for 1988, 


The North American Cailbook lists the calls, 
names, and address in formalion for 4 78,000 
licensed radio amateurs In oM countries of 
North America, from Canada to Panama 
Including Greenland, Bermuda, and the 
Caribbean islands plus Hawaii and the 
U,S. possessions. 


The international cailbook lists 481,000 
licensed radio amateurs in countries outside 
North America. Its coverage includes South 
America, Europe, Africa, Asia, and the 
Pacific area {exclusive of Hawaii and the 
U,S, possessions}. 

The 1988 Cailbook Supplement is a new idea 
in Cailbook updates, listing the activity in 
botn tnc North American and international 
Callbooks* Published June 1, 1988, this 
Supplement wilt include thousands of new 
licenses, address changes, and call sign 
changes for the preceding 6 months. 

The ]9flB Callbooks will be published 
December 1, 198 7. See your dealer Or 1 order 
now direcily from the publisher. 


O North American Cailbook 
Inch shipping within USA £23.00 

jncl. shipping to foreign countries 30.00 

u international Cailbook 
Inct. shipping within USA $30.00 

inci, shipping to foreign countries 32.00 

□ Cailbook Supplement, published June 1st 

Inch snipping within USA $13.00 

inch snipping to foreign countries 14,00 

SPECIAL OFFER 

□ Both N.A. & international Callbooks 

Jncl, shipping within USA $55 00 

incC shipping to foreign countries 60,00 


ill in pis residents please add 6V?% tax 
All payments must be In U + S* funds. 


ailDOOK inc 

Dent, F 

92 r J Sherwood Or*, Box 24 7 
Lake Bluff, !L 60044, USA 


I el {312} 234 6600 
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MOST ORDERS SHIPPED SAME DAY • 


Call Toll Fiee — 9am - 6pm Mon - Fri . 9am - 2pm Sat 
In Missouri Call — 816-741-B118 


TRADE INS ACCEPTED 

MasterCard — VISA — COD Welcome 


102 N.W Business Park Lane, Kansas City. MO 64150 016- 741 -8118 


KENWOOD 


KENWOOD 


KENWOOD 


KENWOOD 


FULL FEATURED 7m HT 


TM-3530A 

Z20 MHZ MOBILE FM 
TRANSCEIVER 

* 220 225 mh 7 with 25 Wans 

* 7 Digit Telephone Ng Memory 
- DlTFjct Frequency Entry 

* 23 Channel Memory 


■ Hi R-CfivF 

* HJ liBMhj Trjntmir 

• 2 5 w Put pu l * 5 w 


TS940S 


I DX CITING 

* 100“, Duty Cycle 

* TOO memories 

* Direct Keyboard Entry 
- Optional Bu ill W AT 

On Sale Now Call For Price 1 


DX-ce Hence 


* Programmable Scanning 

* High Stability Dual Digital VFO'b 
» 40 Channel Memory 

* General Coverage Receiver 


SO MfcJTlBftGS 
Built-In r.TCSS 
Entudnf 

Nine Type*of Scinrung 


FT23/73R 


FT-109RH 

220 MHz H T 


■ Z\rn Aluminum -* 11 c? Cate 

* tt> Mem outer 

* 140 KM MH. 440 -ISO MK; 

* nflO MAh 1.1 r111 an t Opt ‘.w, 
Nnw super handle 


■y 7^ 7 p v HF/VHFflJHF 

'I^/O/UiA base station 

Add Optional 6m, 2m A 70cm Module 
Dual VFO s 
Full CW Small in 
Lu16 Moie Features 


* 5 Watts Output 
- Battery Saver 

■ TO Memories 

* Multiple Scanning 
Routines 

* Power Meter 


* AJt Mode Transceiver 

* Dual VFQs 

* Full Break-rnCW 
- tOOAn Duly Cycle 


CAU 

FOR BEST 

PRICE" 


ICOM 


ICOM 


ICOM I 


IC-751A 


NEW 


)00 KH? 30MHJ 
FM Standard 

'"tO KA Ml I H - W 1 llTrKi 

QSK (Nominal SpemJ 1 A" M 


• i lilt 25W J iW loift 

*2i memories 

* Sunanes bmii m 
R# 215 230 Mil- 
CALL FOR BEST PRiCF 


Can you pot ft puce lag on 
u?|Fnti'lity Now i‘ t iM 
0N£ vEAH WARFtAN TVon .1 ■ 
HF Transceiver A Ret eivois 
purrnnsfiri .'liter AugusE t 1^H£> 


140 115J MH/ 

10 Mfrnorit- 

1 W. i 0W uptiOn.il 
3? Inner* hi nil in 


IC-03AT 


VO IO <y.i 99i MH/ 
7 5W 5W OpIuxM 
11 oili 111 suhtorK- 

^0 Mfi11r'ifi+K 


MFJ-1274 

TNG 2 PACKET RADIO 

* VHF and HF Packet 

■ Precision Tuning Indicator 

* AX 25 Level 2 Version 2 Soil ware 

* TTL Serial Pori 
- More! 


Kaeironics ah Mode 

* CW, RTTY. ASCII, AMTGR. HF & VHF Packet 

* RS 2327TTL, Universal Ccrmpatability 

* Tran a mil and Receive CW 6-99 worn, RVTYrASCl! 45 300 
Baud, ARQ, FEC, SELFEC, Liston ARQ, VHF and 
HF Packet 


Power Supply 


NOVICES 


* RS7A 
- RS12A 

* RS20A 

* RS70M 

* VS20M 

* RS35A 

* RS35M 
■ VS35M 

* RShOA 

* RS50M 

* HMfjOA 

* VS50M 


ARE YOU CONFUSED ABOUT YOUR 
NEW PRIVILEGES? CALL US FOR 
THE UP-TO THE MINUTE INFORMA¬ 
TION AND ASSISTANCE WITH YOUR 
GEAR. 

<>- 70S 


PK 232 

* Make any RS-232 compatible computer 
or terminal a complete digital operating 
position. 

* Morse, Baudot. ASCII, AMTOR. Packet 

* Loaded with features. 


KAN RONtCS 


HYGAIN 


ICOM 
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QPTOelectronics inc 



FREQUENCY 


8 LED DIGITS *2 GATE TIMES 
ANODIZED ALUMINUM CABINET 
TERNAL NI-CAD BATTERIES INCLUDED 

AC ADAPTER/CHARGER INCLUDED 


EXCELLENT SENSITIVITY 
& ACCURACY 


AC-DC • PORTABLE 
k. OPERATION 


mm -K II ac 1200 

1 I V r7 ac adapter 

d f” '* l‘ _Jm CHARGER 

#'200H 1.2 GHZ ^ 

Small enough to fit into a shirt pocket, our new 1.2 GHz and 1.3 GHz, 8 digit frequency counters are not toysl 
They can actually out perform units many times their size and pricel Included are rechargeable (Mi-Cad batteries 
installed inside the unit for hours of portable, cordless operation. The batteries are easily recharged using the AC 
adapter/charger supplied with the unit. 

The excellent sensitivity of the I200H makes it ideal for use with the telescoping RF pick-up antenna; 
accurately and easily measure transmit frequencies from handheld, fixed, or mobile radios such as: Police, 
firefighters. Ham, taxi, car telephone, aircraft, marine, etc. May be used for counter surveillance, locating hidden 
"bug" transmitters. Use with grid dip oscillator when designing and tuning antennas. May be used with a probe 
for measuring clock frequencies in computers, various digital circuitry or oscillators. Can be built into transmit¬ 
ters, signal generators and other devices to accurately monitor frequency. 

The size, price and performance of these new instruments make them indispensible for technicians, engineers, i 
schools. Hams, CBers, electronic hobbyists, short wave listeners, law enforcement personnel and many others, j 


STOCK NO 


Model 1200H in kit form, I 1200 MHz counter complete including 
ail parts, cabinet, Mi-Cad batteries. AC adapter-battery charger and 
instructions ......... ..... I 

Model I2G0H factory assembled 1-1200 MHz counter, rested and 
calibrated, complete including Mi-Cad batteries and AC adapter/battery 
charger .....*....*1 

Model T300H factory assembled 1 1300 MHz counter, tested and 
calibrated, complete including Ni Cad batterres and AC adapter/battery 
charger .,. *....... T ...., ♦........ * *... tl 


#f 200HKC 


#12O0HC 


#1300HC 


MOOS Telescoping f?F pick-up antenna with BMC connector . 

100 Probe, direct connection SO ohm. BMC connector 

^*70 Carrying case, black vinyl with zipper opening Will hold a counter and 

accessories ..... ... 

1111 ORDER FACTORV DIRECT ^ 

FLA (305) 771-2050 1 - 800 - 327-5912 m 


MasterCard 



OP TO electronics inc 

5821 N.E. 14th Avenue 
Ft. Lauderdale, Florida 33334 


VtSA ' AVAILABLE NOW! 

Orders to US and Canada add 5% of total | S2 min., s 10 max) 
Florida residents add 5% sales tax COD fee S2. 
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KENWOOD 


MCM/Vro CH 


Flock VFQ'S* 


NB LEVEL 


AGC 

fi f. N0 *11 C . PBOC - ALC/PWA . ATT - FAS*, s, L 0w * VOX 


I-T-S3BAN0 fTIJ 


* M. CH/VFO CH sub-dial. 10 kHz step 

tuning for cpck OSY at VFO mode, and 
UP/DOWN memory channel for easy 
opera bon 

* Selectable full (QSK) or semi 
break-in CW* 

* 31 memory channels. Store fre- 

(juenr y, mo fe and CW wide/nanow . 
sc 'h action Si nt frequencies may be 
stored in 10 1 flannels for repeater 
operation 

* RF power output control 

* AMTOR/PACKET compatible? 

* Built-in VOX circuit. 

* MC-43S UP/DOWN mrc. included. 

Optional Accessories: \ 

* AT-130 jnp.i: ' :i H ri . ! if * AT-250 mlf 

1 i ii ti, : * HS-5/HS-6/-HS-7 M+ ; 
j>i iu * IF-232C7lFaOC ; -ii 1 n '■ rl: ■ 

* MA-5/VP-1 ■ snt« ■■ h fi I’j.I- 

■ MB-430 ’ ■ i ' C l * MC 43S 

ir {i .’. 1 ii : * MC-5S , ■ ■ - 

i ik * MC-60A/MC-8G/MC-85 urA’’ 

* PG-2S ai j Iink-* PS-430 i -h; :» 1 . 

* SP-40/SP-50B .[»■ it--- * SP-430 

|. i] ,r. •SW-100A/SW-20QA/SW-20GQ 

wu s sv ■ ' r, ' -TL-922A . kWS f'Jin- a 

i i| ■litii -I I ■; t\ ! 'i i, ,, ; ■■ * TU-fl "' ' r ■ ■ ETT'iil 

* VG-455C-1 " H h uvi ( .V iiiu-r YK-455C-1 


HF transceiver with general 
coverage receiver. 

Compact, easy-to-use, full of oper¬ 
ating enhancements, and feature 
packed. These words describe the 
new TS-14QS HF transceiver Setting 
the pace once again, Kenwood intro¬ 
duces new innovations in the world 
of “look-alike’* transceivers? 

* Covers all HF Amateur bands with 
100 W output. General uuveiage re 

r aver tunes from 50 kHz to 35 MHz 

rflrreivwft -!"' 1 ifti.vilJfufiT fjtjurdUlL'L^fS fN n 

■inn *h. s ir t 'h. Modifiable for f IF 
MARS operation ^ a 

* All modes built-in. LSB, USB, CW FM 
and AM. 

* Superior receiver dynamic range 

Kenwood DynaMix" high sensitivity 
direct rnrxsny system ensures I rue 102 
dB receiver dynamic range. 


New Feature! Programmable band 
marker. U-eful for staying within the 
limits of your ham license For con 
testers, program in the suggested 
frequencte ; lu prevent QRM to non 
partial ant- 

Famous Kenwood interference 
reducing circuits. IF shift, dual noise 
blankers, RiT, RF attenuator selectable 
AGO, and F M squelch. 


All-mode multi-bander 

• f .r* i 4 SO *j4 1 10 W ■ ul^iil eUr, all Hf 

Am ih -l 11 rMiVt' 1 V Ki W < uUjuI . 

*1 ai ruirij mi < j ivut [if-Miu-nt , r.ir«|"■ AS MM. 

3 . :> r v lH/ ’,£i'■ jum.inh-i *i from S«o S*5 ■ ' 

*■ itti» furn’ii'^is 1 f pit V' Mi 'i »rx‘ --(if i'ii imd 
VOX i Vi IX A it‘nuiri’d for V )X opomtiorij 

* i>- trnpiifiei tor f - mi s in motor tmnri 
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